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(54) Anilide compounds as ACAT Inhibitors 

(57) The invention provides novel anilide compounds and pharnrtaceutical compositions cxxnprising them. 
The invention relates to compounds of a formula: 
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where Ar is an optionally-sulDStrtuted aryi groi^; 

R4 and Rg are the same or different, and each is a hydrogen atom, a Icswer alkyi group, or a lower alkoxy group; and 

R4 and R5 may together form a lower alkylene group of which one or more methylene moieties may optionally be 

substituted by oxygen arxi/or sulfur atoms: 

X is -NH-, or an oxygen or sulfur atom; 
CM Y is -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone group: 

^ 2 is a single bond, or -NRg-; 

js^ Rg represents a hydrogen atom or a lower alkylene group; and n is an integer of from 0 to 1 5; 

CM 

^ and their salts and solvates. 

^^ The corrpounds of the invention are useful as pharmaceutical compositioris. especially as acyt coenzyme A cho- 

§ lesterol acyttransferase (ACAT) inhit^tors. 
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Description 



The present invention relates to novel anilide compounds and pharmaceuticaJ compositions comprising them. 
More precisety. the present invention relates to compounds of a general formula (I): 
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wherein Ar represents an optionally-substituted aryl group; 
20 R4 and R5 are the sane or drffererrt, and each represents a hydrogen atom, a lower alkyi group, or a lower alkoxy 
group; 

arxj R4 and R5 may together form a lower alkylene group of which one or more methylene moieties may optionally 
be substituted by oxygen and/or sulfur atoms; 
X represents -NH-. or an oxygen or sulfur atom; 
25 Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or suHone group; 
Z represents a single bond, or -NRg-; 
Rg represents a hydrogen atom or a lower alkylene group; arxJ 
n represents an integer of from 0 to 15; 

provided that, when X and Y are sulfur atoms. R4 and R5 are hydrogen atoms, Z is a single bond and n is 0, then 
30 Ar must not be a pheny\ or p-chlorophenyl group, 

when X and Y are sulfur atoms, R4 and R5 are hydrogen atoms. Z is a single bond and n is 1 . then Ar must not be 
a phenyl group, and 

when X is an oxygen atom, Y is a sulfur atom, R4 arxJ R5 are hydrogen atoms, Z is a single bond arxJ n is 1, then 
Ar must not be a phenyl group. 

3S 

their salts and solvates, and pharmaceutical compositions comprising said compounds. 
BACKGROUND 

40 With the recent change in the Japanese eating habits into Western-style ones to take high-catorie and high-choles- 
terol foods arxJ drinks, which is based on the improvement in the living standard in Japan, and with the recent increase 
in the aged population of Japan, cases of hyperlipemia and arteriosclerotic disorders resulting from hyperlipemia are 
greatly increasing with brir>glng about one social problem in Japan. The conventfonal chenxrtherapy tor cases of hyF>er- 
lipemia and arteriosclerosis is essentially to lower their blood-tipid levels that participate in the disorders, but is not tar- 

46 geted to the focuses themselves of arteriosclerosis to cure them. 

Acyl coenzyme A cholesterol acyttransf erase (ACAT) is an enzyme to catalyze the transfer of cholesterol into cho- 
lesterol esters, while playing an important role in the metabolism of cholesterol and the absorption thereof through 
digestive systems. It is believed that the inhibitfon of such an ACAT enzyme that may catalyze the esterification of free 
cholesterol in epithelial cells in small irrtestines brings about the inhbition of the cholesterol absorption through intesti- 

50 nal tubes, while the inhbitfon of the formation of cholesterol esters in the liver based on the ACAT inhibition brings about 
the irtfiibftion of the VLDL (very low<Jensity lipoprotein) secretion into bfood. thereby resulting in the decrease in the 
tilood cholesterol. Many known ACAT inhibitors are expected to act on ACAT in small intestines and the liver as anti- 
hyperlipemic agents thereby to lower blood cholesterol. 

For example, as ACAT inhtoitors, U.S. Patent 4,716.175 disctoses 2,2-dimethyl-N-(2,4,6-trtmethQxyphenyOdodeca- 

55 namide. and European Patent 372,445 discloses N'-{2.4<Jifluorophenyl)-N-[5-(4.5-diphenyl-1H-imidazol-2- 
ytthio)pentyI]-N-heptylurea. However, many known ACAT inhibitors have heretofore been specifically directed to the 
decrease in tDlood cholesterol as anti-hyperiipemic agents, and administered to patients in large amounts in order to 
express their effects. Therefore, in the clinical examination stage using them, many patients have experienced various 
side effects such as t)leeding from their intestinal tubes, intestinal disorders, diarrhea and I'rver disorders. wNch have 
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made it difficutt to develop the dinical use of ACAT inhibitors. 

W092A)9582 discloses compounds having a certain substituent at the 2-po6ition of the imktazole skeleton; and 
EP-A 477,778 discloses compounds having certain substituents at the 4- and 5-positions of the imidazole skeleton. For 
example, disclosed are 5-[2-(2-{4-fluorophenyl)ethyl)-3-{1-methyl-1l+imida2ol-2-yO-2H-benzopy^ 

5 thyf-N-(2,6-diisopropytphenyf)pentanamide (see WO92/09582). N-(2,6-diisoprQpy^enyO-2-<tetradecytthio)acetamide 
(see JP 92-500533, WO92/09572), N-butyl-N'-[243-(5-ethyl-4-phenyi-1-yl)propc«y}-6-mett^ (see EP 

477,778), and N-[5-(4.5-diphenyl-1 H-inriidazo-2-ylthio)pentyf]-N-heptyl-2-ben20xazolamine (see W093/23392); and it is 
disclosed that these compounds have ACAT Inhibiting activities. However, the chemical structures of these compounds 
are quite different from those of the compounds of the present invention. 

10 3-(benzothia20l-2-ytthio)-N-(phenyl)propanamide, 3-{benzothi2ol-2-ytthio)-N-(phenyl)ethanamide arxJ 3-(ben20lhi- 
a2ol-2-ytthk))-N-<p^lorophenyOethanamide is reported in J. Chem. Eng. Data, ZL 207 (1982) and 3-{benzaxazol-2- 
ytthio)-N-(phenyl)propanamide is reported in Fungitsidy, Ed. Melnikov. N. N. Izd. Fan Uzb. SSR: Tashkent USSR. 82- 
88(1980). 

15 SUMMARY 

Naturally, arteriosclerosis is a cfisorder that is characterized by the increase in the thickness of intimate and the 
accumulation of lipids in t)lood vessels. The recent studies on this cfisorder, arteriosclerosis have clarified that the inN- 
bition of macrophage<leriv6d toam cells that play the central role in the fomnation of focuses of arteriosclerosis is 

20 expected to reduce the focuses themselves of arteriosclerosis. In the focuses of atheromatous arteriosclerosis, seen 
are n^crophage-derived foam cells (which have fatty drops of cholesterol esters therein), and it is said that the forma- 
tkxi of such foam cells from macrophages has ctose relation to the growth of the focuses of arteriosclerosis. In addition, 
it has t^een reported that the ACAT activity in the t}lood vessel walls in the site with arteriosderotk; lesions is increased 
and that cholesterol esters are accumulated on the k>k>od vessel walls in said site (see Gillies, P.J.. et at.; Exp. Mole. 

25 Pathol.. M. 329-339 (1986)). 

Since the inhibition of the esterification of cholesterol by an ACAT inhft>itor produces free cholesterol in cells while 
the resultirig free cholesterol is removed from the cells by a high-density lipoprotein (HDL) and brought to the liver 
(countertransference of cholesterol via HDL) and metabolized therein, it is expected that such an ACAT inhibitor may 
irriiitift the accumulation of cholesterol esters in the site of arteriosclerotic leskKis. As a result it is believed tiiat ACAT 

30 inhibitors exhftiMt direct anti-arteriosderotic effects. It has been reported that ACAT includes two sub-types, one existing 
in small intestines and the other existing in Wood vessel walls (see Kinnunen, P.M., et al.; Biochenx, 2L 7344-7350 
(1988)). Many studies on ACAT inhibitors have heretofore l>een made for the former sub-type of ACAT existing in small 
intestines and the liver (see Tonnoda, H. et al.; J. Antibiotics, 4L 148-153 (1994)). Having considered that chemicals 
capable of selectively inhibiting the latter sut>-type of ACAT existing in Wood vessel walls could be medicines with few 

35 side effects for curing arteriosclerosis, as compared with ACAT inhbitors rK>t specific organs, we, the present inventors 
have searched for inhibitors for ACAT of that type and have studied to syrrthesize such ACAT inhibrtors. 

In order to attain this object, we have made various studies and. as a result have found that compourKls of a gen- 
eral formula (I): 

40 

O 

^-Y— (CHa)n-C— Z C-J^j A r 



wherein Ar represents an optionally-substituted aryl group; 

R4 and R5 are the same or different, and each represents a hydrogen atom, a lower alkyi group, or a lower alkoxy 
group; 

and R4 and R5 may together form a lower alkylene group of which one or more methylene moieties nrray optionally 
55 be substituted by oxygen and/or sulfur atoms; 

X represents -NH-, or an oxygen or sulfur atom; 

Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone; 

Z represents a single bond, or -NRg-; 

Re represents a hydrogen atom or a lower alkylene grotp; and 
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n represents an integer of from 0 to 1 5; 

provided that, when X arxJ Y are sutfur atoms, R4 and R5 are hydrogen atoms, 2 is a single borxj and n is 0, then 

Ar mi Kt nrit hM» a nhpnvl nr n-<^hlnrnn*^cin\/l nrntjn 

when X and Y are sutfur atoms, R4 and R5 are hydrogen atoms, 2 is a single bond and n is 1 , then Ar must not be 
a phenyl group, arvj 

when X is an oxygen atom. Y is a sulfur atom, R4 and R5 are hydrogen atoms, 2 is a single bond and n is 1 , then 
Ar must not be a phenyl group, 

and their salts and solvates have excelient AC AT inhbrting activities. On the basis of these firxlings, we have completed 
the present invention. 

We, the present inventors have fourxl thtat some of those compounds have organ-selective. ACAT inhbiting activi- 
ties arxj intracellular cholesterol transfererice inhbiting activities, as well as excellent blood cholesterol-reducing activ- 
ities, and are therefore useful as anti-hypertipemic agents, while some others have activities to inhibit the formation of 
foam cells from macrophages and are therefore especially useful as medicines for preventing and curing arteriosdero- 
sts 

Accordingly, the present invention pM-ovides compounds of the atxDve-mentioned formula (0, and their salts arxj sol- 
vate 

In addition, the present invention also provides pharmaceutical compositions comprising any of compounds of the 
atxve-mentioned formula (I) and their salts and solvates, ator>g with pharmaceutically-acceptable carriers. 

The present invention further provides ACAT inhibitors, intracellular cholesterol transference inhibitors, tHood cho- 
lesterol depressants, and inhbitors for macrophage foam cells, which comprise compounds of a general formjta (111): 



(CH2)n-C Z- 



O 
II 



A r 



(ill) 



wherein Ar represents an optionally-sutxstituted aryl group; 

R4 and R5 are the same or different, and each represents a hydrogen atom, a tower alkyi group, or a lower alkoxy 
group; 

and R4 and Rs may together form a lower alkyi ene group of which one or more methylene moieties may optionally 

be substituted by oxygen and/or sulfur atoms; 

X represents -NH-, or an oxygen or sulfur atom; 

Y represents -NH-. an oxygen or sulfur atom, or a sulfoxide or sulforie; 

2 represents a single borxi. or -NR^-; 

Re represents a hydrogen atom or a lower alkylene group; and 
n represents an integer of from 0 to 15; 

arxj their pharmaceutically-acceptable salts arxj solvates, optionally along with F>harmaceutically-acceptak)le carriers. 
Specifically, the present invention provides medicines for treatir^g, preventing arxj curing disorders of, for example, 
hyperlipemia, arteriosclerosis, cervical and cerebral arteriosclerosis, cerebrovascular disorders, ischemic cardiopathy, 
coronary arteriosclerosis, nephrosclerosis, arteriosclerotic nephrosclerosis, arteriolosclerotic nephrosclerosis, malig- 
nant nephrosclerosis, ischemic enterophathy. acute mesenteric vaso-obstruction, chronic intestinal angina, ischemic 
colitis, aortic aneurysm, arxj arteriosclerosis ot)literans (ASO). which medicines comprise any of compounds of the 
above-mentioned formula (110 and their phamiaceutically-acceptable salts and solvates, optionally along with pharma- 
ceutically-acceptable carriers. 

The present invention further provides a method for treatmertts using an ACAT inhibitor, an intracelluiar cholesterol 
transfererx^e inhbitor, a blood cholesterol depressant, or an anti-foaming agent for macrophages, which comprises an 
effective dosage of any of compounds of a general formula (III) and their salts and solvates. 

The present invention provides further also use for the preparation of medicines using an ACAT inhbitor. an intra- 
cellular cholesterol transference inhbitor, a Wood cholesterol depressant, or an anti-foamir>g agent for macrophages. 
wNch comprises an effective dosage of any of compourxjs of a general formula (III) and their salts arxj solvates. 
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The aryl group for Ar in formula (I) may include a pherryl group, an a-naphthyl group and a p-naphthyl group, arxi 
is preferably a phenyl group. The group Ar may be substituted by any substituents rK>t having any negative influence on 
the ACAT inhibiting activities of connpounds (I). Preferred sutetituents for Ar are. for example, a lower alkyi group, a 
lower alkDxy group, a halogen atom, a hydroxy! group, a phophoric acid group, a sulfonamido group, and an optionally- 
5 substituted amirx) group. Especially preferred are a lower alkyI group, a lower alkoxy group and a halogen atom. 

More precisely, the present invention provides compounds of a formula (II): 



10 




(II) 



Rs Ri 



20 wherein . and R3 are the same or different and each represents a hydrogen atom, a lower alkyi group, a lower 
alkoxy group, a halogen atom, a hydroxy! group, a phosphoric acid group, a suHonamido group, or an optionally- 
substituted amino group; or any two of R^ R2 and R3 together form an alkylenedioxy group; 
R4 arxJ R5 are the same or different, and each represents a hydrogen atom, a lower alkyl group, or a lower alkoxy 
group; 

26 and R4 and R5 may together form a kiwer alkylene group of which one or more mettiylene moieties may optionally 

be substituted by oxygen and/or sulfur atoms; 

X represents -NH-, or an oxygen or sulfur atom; 

Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone; 

Z represents a single bond, or -NR^-; 
30 R5 represents a hydrogen atom or a k3wer alkylene group; and 

n represents an integer of from 0 to 1 5; 

provkied that, when X is an oxygen or sulfur atom, Y is a sulfur atom. Z is a single bond and n is 0 or 1, then all R^ 
to R5 must not be hydrogen atoms at the same time, and 

when X and Y are sulfur atoms. R4 arxi R5 are hydrogen atoms. Z is a single tx>rxi and n is 0. then R-i to R3 must 
35 rx3t t>e such that any one of these is a para-positioned chlorine atom while the other two are hydrogen atoms, 

and their salts and solvates. 

In addition, the present invention also provides phannaceutical compositbns comprising any of conrpounds of the 
above-mentfoned fornrula (10 Bn6 their salts an6 hydrates, along with pharmaceutk^ally-acceptabie carriers. 
40 The present invention further provkles ACAT inhifcxtors, intracellular cholesterol transference inNbitors, blood cho- 
lesterol depressants, arxJ inhibitors for macrophage foam cells, which comprise anilkle conrpounds of a formula (IV): 




wherein R^ , R2 arxi R3 are the same or different and each represents a hydrogen atom, a lower alkyl group, a lower 
55 alkoxy group, a halogen atom, a hydroxyl group, a phosphork; add group, a sulfonamklo group, or an optionally- 
substituted amino group; 

or any two of R^, R2 and R3 together form an alkylenedioxy group; 

R4 and R5 are the same or different, and each represents a hydrogen atom, a lower alkyl group, or a lower alkoxy 
group: 
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and R4 and R5 may together form a lower alkytene group of which one or more niethyiene moieties may optionaJly 
be substituted by oxygen and/or sulfur atoms; 

V ../^^^^^^ MLJ ^« ^ 1*. I 

Y represents -NH-, an oxygen or sulfur atom, or a sulfoocide or sulfor>e group; 
5 2 represents a single bond, or -NRg-; 

represents a hydrogen atom or a lower alkylene group; and 
n represents an integer of from 0 to 15; 

arxj their pharmaceutically-acceptatrfe salts and solvates, optior^ly along with pharmaceutically-acceptable carriers. 

10 Specifically, the present invention provides medicines for treatirig, preventing and curing disorders of, lor example, 
hyperlipemia, arteriosclerosis, cervical and cerebral arteriosclerosis, cerebrovascular disorders, ischemic cardiopathy, 
coronary arteriosclerosis, nephrosclerosis, arteriosclerotic nephrosclerosis, arteriolosderotic nephrosclerosis, malig- 
narrt nephrosclerosis, ischemic enterophathy. acute mesenteric vaso-obstruction. chronic intestinal angina, ischemic 
coRtis. aortic aneurysm, and arteriosclerosis obliterar^ (ASO). which medicines conrprise any of conpounds of the 

IS atx)ve-mentioned formula (IV) and their pharmaceutically-acceptable salts and hydrates, optionally along with pharma- 
ceutically-acceptable carriers. 

The lower alkyi group as referred to herein is a linear or branched one having from 1 to 8 cartx>n atoms, preferably 
from 1 to 6 cartxxi atoms, arxl includes, for example, a methyl group, an ethyl group, a n-propyf group, an iso-propyl 
group, an n-butyl group, an iso-txrtyl group, a tert-butyl group, a n-pentyl group, and a n-hexyl groip. The alky! rTX>iety 

20 in the lower alkoxy group as referred to herein is preferatDly an alkyl group such as that mentioned hereinabove. The 
hatogen atom is preferatDly a fluorine, chlorine, bromine or kxiine atom. The amino group may optionally be substituted 
with 1 or 2 substituents. As the substituents for the amino group, preferred are a lower alkyl group such as that rT>en- 
tioned hereinabove; an aryl group such as a phenyl or naphthyl group; and an aralkyi grotp such as a t>enzyl or phene- 
thyl group. The aromatk; ring in these substituents n^y further be substrtuted with any of tower alkyl groips and lower 

26 alkoxy groups such as those mentioned hereinatxve. 

The alkylenedioxy group as referred to herein comprises a linear or branched alkylene group having from 1 to 8 
carbon atoms, preferatDly from 1 to 5 cart>on atoms, and has two oxygen atoms as inserted into any desired sites includ- 
ing the both terminals of said alkylene moiety. R>r example, the group includes a methyl enedioxy group and an ethyl- 
enedioxy group. 

30 The lower alkyl group for R5 and Rg is preferably one to be selected from those mentioned hereinah>ove. The lower 
alkylene group to t>e formed by R4 and R5 is a lir>ear or branched one having from 1 to 8 carbon atoms, preferably from 
2 to 5 cartx>n atoms, and includes, for example, a methylene group (this forms a vinyl group together with the adjacent 
caitxDH atom), a propylene group, a butylene group, and a pentylene group. Of the alkylene group, one or more meth- 
ylene moieties (each comprising one cartx)n atom and two hydrogen atoms) may be substituted with oxygen and/or sul- 

35 iur atoms. 

Acid addition salts of compounds (I) of the invention include, for example, inorganic add salts thereof, such as 
hydrochlorides, sulfates, nitrates and phosphates; and organic acid salts thereof, such as methanesuHonates. 
maleates, fumarates, and citrates. 

The solvates include, for exanrple. those w^th solvents used in the production or pHjrif rcation of compounds (I), such 
40 as water or alcohols, and the solvents are not specif rcally defined provided that they do not have any negative influence 
on the ACAT inhibiting activities of the resulting solvates. As the solvates, prefered are hydrates. 

Modes of Canrvino out the invention 

45 Compounds of formulae (1). (IQ, (III) and (IV) can be produced by any known methods, and the production of said 
compounds shall not be specifically defined. For example, they can be produced according to the following rrrethods. 

1 . Method of producing compounds having a single bond as Z: 

so Compounds of formulae (I). (II). (HI) and (IV) having a single bond as Z can be produced by reacting a carboxyiic 
acid or its reactive derivative of a general formula (V) with an aniline derivative of a general formula (VI) arxl then with 
a 2-substituted benzazole derivative of a general fornmla (VIII) in that order. 

(1) According to the reaction steps mentioned below, a cartx)xylic add or its reactive derivative, such as its halide. 
55 of formula (V) is reacted with an aniline derivative of formula (VI) to give an amide derivative of a general formula 
(VII). The resulting derivative (VII) is reacted with a 2-substituted benzazole compound of formula (VIII) to give tiie 
intended compound having a single bond as Z. 
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30 wherein R7 represents a removable group; and Rg represents a hydraxyl group, or a residue of a reactive derivative 
for the cartxxxyl group. 

To the reaction of the compound (V) and the compound (VI), applicable is any ordinary means of peptide syn- 
thesis. For example, the two compounds are reacted in the presence of a condensing agent to give the intended 
compound. As the condensing agent for example, 1-{3*KJimethylaminopropy1)-3-ethylcartK3diimide (WSC) or 1.3- 

35 dicyclohexylcartxxjiimide (DCC) can be used singly If desired, said condensing agent can be combined with a cor>- 
densation activator, such as l-hydroxybenzotriazoie (HOBQ or N-hydroxysucdnimide (HOSu). The solvent for the 
reaction is not spedficalty defined. For example, usable are dinDethytformamide (DMF), methylene chloride. cWoro- 
form. tetrahydrofuran and toluene, either singly or as connk>ined. The reaction mode varies. deperxJing on the start- 
ing compourxte used. In general, however, the starting compounds are reacted with cooling with ice or at higher 

40 temperatures but up to the boiling point of the solvent used, for example, at from 0 to 100*C. preleratrfy at about 
room temperature, for from 1 to 30 hours, preferably for from 1 0 to 20 hours, to finish the reaction. If a highly-reac- 
tive cartx>xylic add halide is used as the starting compound (V). for exanrple, it may t>e reacted with the compound 
(VI) in the preser>ce of a base, such as triethylamine. 4-dimethylamirK3pyridine or N-methylnr>orphofine. in any ordi- 
nary manner. The starting compounds (V) and (VI) are known compounds. For example, the compounds (V) can 

46 be obtained through oxidation of a haloalkyi alcohd with a Jones' reagent or the Pke into the corresponding cartxsx- 
yfic add. The compounds (VI) can be obtained through catalytic reduction of a nitrobenzene derivative into the cor- 
responding aniline derivative. 

The reaction of the compound (VII) as obtained in the above-mentioned step and the compound (VIII) may be 
effected In a solvent in the presence or absence of a base. As the solvent, usable is any of those mentioned above. 

50 The base usable herein indudes inorganic bases, for example, alkali metal hydroxides such as sodium hydroxide 
and potassium hydroxide; alkali metal cartxxiates such as sodium cartxx^ate and potassium cartx>r^e; and alkali 
metal hydroger»cart>onates such as sodium hydrogerx;artx>nate and potassium hydrogencart>onate; as weU as 
organic bases such as pyridine, triethylamine, N,N-dilsopropyiethylamine, N-methylmorpholine and N,N-dimethyl- 
antline. 

55 

(2) Alternatively, acconjing to the reaction steps mentioned below, a 2-substituted Ijenzazole conpound of formula 
(VIII) is reacted with a free carkxjxylic add of formula (V) or its derivative as inactivated at its cartx>xyi moiety to give 
a t)en2azole-substituted carlxjxylic add derivative of formula (IX). The resulting conpound or its reactive derivative, 
such as its add halide, of formula (IX) is reacted with an aniline derivative of fomujla (VI) to give the intended com- 
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wherein Ry represents a rennovable group; and Rg represents a hydroxyl groi^, or a residue of a derivative lor the 
cait>oxyl group. 

The reaction of the compound (VIII) and the compound (\0 can be effected in accordar>ce with the second step 
of the above-mentioned metfiod (1). For this, rt is especially desirable to use potassium hydroxide as the base and 
ethanol as the solvent. The next reaction of the compound (IX) and the compound (VI) can t>€ effected in accord- 
ance with the first step of the above-mentioned method (1). 

2 Method of producing compounds having -NRg- as Z: 

(1) Method of producing compourxis having hydrogen atom as Rg 

Compounds (I), (II), (III) and (IV) where Re is hydrogen atom, that is. Z is -NH-, may be produced according to 
various methods. One example comprises the following reaction steps. 
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30 wherein Ry represents a removing groip. 

An isocyanate derivative of fornrKila (X) is reacted with an anirine derivative of formula (VI) to give an urea deriv- 
ative of formula (Kl). The resulting urea derivative pCI) is reacted with a 2-substituted benzazole derivative of for- 
nruta (Vllf) to give the intended compound having -NRg- as Z. 

In the first step, the compound (X) is reacted with from 1 to 2 equivalents, relative to the compound PQ, of the 

35 compound (VI) in a solvent to give the compound (Xl). The solvent is not specifically defined, but is preferak)ly any 
of methylene chloride, chloroform, hexane, ether, tetrahydrofuran, toluene, xylene or dimethytformamide. The reac- 
tion is effected at from 0**C to the boiling point of the solvent used, for from 1 to 24 hours. The isocyanate derivativeG 
(X) are known compounds, and can be produced, for example, according to a process comprising reacting a car- 
bcocylic acid of formula (V) with diphenylphosphoryi azide in the presence of a base (Shioiri et aPs process); or 

40 accordir>g to a process conrprising reacting an acid hafide of formula (V) with sodium azide to give an acid azide. 
The reaction Of the compound (XQ and the compound (VI 10 may be effected in accordance with the second step of 
the above-mentioned method 1-(1). 

(2) Method of producing compounds havirig lower alkyi group as Rg 
45 Compounds (I). (II). (Ill) and (IV) where Re is lower alkyi group nnay be produced according to various methods. 

One exannpte comprises the following reaction steps. 



50 



55 



BNSDOCIO: <EP 0e07627A2_L> 



9 




20 wherein R7 represents a renx>ving group. 

An isocyanate derivative of formula (XIII) is reacted with an secorxlary amine shown as formula (XII) to give an 
urea derivative of formula (XIV)- The resulting urea derivative is reacted with a 2-substituted benzazole derivative 
of formula (VIII) to give the intended compound having tower alkyi group as Re in Z, 

The reaction between the compound (XII) and the compourxJs (XIII) in the first step may be performed acoord- 
26 ance with the reaction between isocyanate derivatives (X) and aniline derivatives (VI) mentioned atxve, arxi the 
reaction between the compounds (XIV) arxJ the compounds (VIII) may be performed accordance with the reaction 
between amide derivatives (VII) and benzazole compounds (VIII) mentioned above. 

Secondary amines shown as the formula (XII) are known corrpounds. arxJ they may be produced by that 
amide whfoh is obtained from condensing firstly aminoafoohol arxj atkytcartonic acid is reduced. 
30 Also, isocyanate derivatives of the compounds (XIIO may be produced by known methods, for example, the 

method that corresponded aniline derivatives are made to isocyanate with the one krxjwn method using hosgen 
arxi soon. 

The intermediates and the final compounds obtained in the reaction steps in the above-mentioned nwthods 
can be isolated and purified through ordinary purification in organk; synthetic chemistry, which includes, for exam- 
35 pie, fiftratfon, extractfon, washing, drying, concentration, recrystallization. and various chromatographic means. For 
the intermediates, they can be used in the next reactfon step without being specif cally purified. 

In the methods illustrated hereinabove, used are aniline derivatives of formula (VI) as the amines to form the amine 
moiety in the amido group of the compounds of the present inventfon. However, it is obvkxjs to those skilled in the art 
40 that, when arytamine derivatives are used in place of saki aniline derivatives, conrpounds of formulae (I) and (HQ of the 
present inventkxi can be produced. 

The compounds of formulae (I). {I0» ('") and (IV) thus obtained can be converted into their acid additfon salts in any 
orcfinary manner. 

If desired, they can be obtained as their solvates, especially their hydrates, with solvents such as those used for 
45 reactfon or recrystallization. 

Specific examples of the compounds of formulae (I), (II). (Ill) and (IV) obtainable according to the methods men- 
tioned hereinabove are in the following Table 1 to Tat)le 4. 
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Table 1 



IS 



Ex 


X 


Y 


z 


n 


R1 


R2 


R3 


R4 


Ft5 


1 


O 


s 


single bond 


0 


2-iPr 


H 


6-iPr 


H 


H 


2 


O 


s 


single bond 


1 


2-iPr 


H 


6-iPr 


H 


H 


3 


0 


s 


single bond 


2 


2-iPr 


H 


6-iPr 


H 


H 


4 


o 


s 


single bond 


3 


2-iPr 


H 


6-iPr 


H 


H 


5 


o 


s 


single bond 


4 


2"iPr 


H 


6-iPr 


H 


H 


6 


o 


s 


single bond 


5 


2-iPr 


H 


6-iPr 


H 


H 


7 


o 


s 


single bond 


6 


2HPr 


H 


6-iPr 


H 


H 


8 


o 


s 


single bond 


7 


2-iPr 


H 


6-iPr 


H 


H 


9 


o 


s 


single bond 


8 


2-iPr 


H 


6HPr 


H 


H 


10 


o 


s 


single bond 


13 


2-iPr 


H 


6-iPr 


H 


H 


11 


o 


s 


single bond 


0 


2-F 


H 


4-F 


H 


H 


12 


o 


s 


single bond 


2 


2-F 


H 


4-F 


H 


H 


13 


o 


s 


single bond 


3 


2-F 


H 


4-F 


H 


H 


14 


o 


s 


single bond 


4 


2-F 


H 


4-F 


H 


H 


15 


o 


s 


single bond 


8 


2-F 


H 


4-F 


H 


H 


16 


o 


s 


single bond 


3 


2-iPr 


H 


6-iPr 


Me 


Me 


17 


o 


s 


single bond 


4 


2-iPr 


H 


6-iPr 


-(CH2)4- 


18 


o 


s 


single bond 


4 


2-iPr 


H 


6-iPr 


-(CH2)3- 


19 


o 


s 


single bond 


4 


2-iPr 


H 


&^e 


H 


H 


20 


o 


s 


single bond 


4 


3-OMe 


40Me 


5-OMe 


H 


H 


21 


o 


s 


single bond 


4 


2-iPr 


H 


6-iPr 


H 


H 


22 


o 


s 


single bond 


4 


2-iPr 


H 


6-iPr 


H 


H 



40 



45 
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Table 2 



Ex. 


X 


Y 


z 


n 


R1 


R2 


R3 


R4 


R5 


23 


N 


s 


cinale bond 


0 


2-1 Pr 


H 


6-iPr 


H 


H 


24 


N 


s 


ojnnlp bond 


2 


2-iPr 


H 


6-iPr 


H 




25 


N 


s 


cjpinip bond 


3 


2-iPr 


H 


6-iPr 


H 


I-] 


26 


N 


s 


fiinale bond 


4 


2-iPr 


l-l 


6-iPr 




H 


27 


N 


s 


fiinniA bond 


5 


2-iPr 


l-l 


6-IPr 


H 


H 


28 


N 


s 




a 

w 


2-iPr 


u 

n 


R-iPr 


u 
n 


LJ 

n 


29 


N 


s 




7 


t ~lr 1 


u 

n 


R-iPr 

v^Ir 1 


u 
n 


u 

It 






o 




Q 

o 


t "Ir 1 


LI 

n 


R.iPr 


u 
n 


n 


O 1 








1 o 


fctr 1 


u 
n 


A.iPr 


M 


LJ 




N 

IN 


q 




n 


5-F 


u 

H 




n 


Ul 




M 


q 


Sinyie lXXKj 


o 




14 

n 


■f-r 


LJ 
PI 


Ul 

n 


34 


N 


s 


^innlp borvi 

oil I^IO VAiH 


3 


2-F 




4-F 


H 


1^ 


35 


N 


S 


single bond 


4 


2-F 


H 


4-F 


H 


H 


36 


N 


S 


single bond 


8 


2-F 


H 


4-F 


H 


H 


37 


N 


S 


single bond 


3 


2-iPr 


H 


6-iPr 


Me 


Me 


38 


N 


S 


single bond 


4 


2-iPr 


H 


6-Me 


H 


H 


39 


N 


S 


single bond 


4 


3-OMe 


4-OM6 


5-OMe 


H 


H 


40 


N 


SO 


single bond 


4 


2-IPr 


H 


6-iPr 


H 


H 


41 


N 


S02 


single bond 


4 


2-IPr 


H 


6-iPr 


H 


H 



35 



40 
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Tables 





Ex 


X 


Y 


z 


n 


R1 


R2 


R3 


R4 


R5 


5 


42 


s 


s 


single bond 


0 


2-iPr 


H 


6-iPr 


H 


H 




43 


s 


s 


sinole bond 


1 


2-iPr 


H 


6-iPr 


H 


H 




44 


s 


s 


single bond 


2 


2-iPr 


H 


6-iPr 


H 


H 


10 


45 


s 


s 


single bond 


3 


2-iPr 


H 


6-iPr 


H 


H 




46 


s 


s 


single bond 


4 


2-iPr 


H 


6HPr 


H 


H 




47 


s 


s 


sinole bond 


5 


2-iPr 


H 


G-iPr 


H 


H 


15 


48 


s 


s 


single bond 


6 


2-iPr 


H 


6-iPr 


H 


H 


49 


s 


s 


stn^e bond 


7 


2-iPr 


H 


e-iPr 


H 


H 




50 


s 


s 


sinole bond 


8 


2-iPr 


H 


6-iPr 


H 


H 




51 


s 


s 


sinole bond 


13 


2-iPr 


H 


6-iPr 


H 


H 


20 


52 


s 


s 


single bond 


0 


2-F 


H 


4-F 


H 


H 




53 


s 


s 


single bond 


2 


2-F 


H 


4-F 


H 


H 




54 




s 


single bond 


3 


2-F 


H 


4:F 


H 


H 


25 


55 


s 


s 


single bond 


4 


2-F 


H 


4-F 


H 


H 


56 


s 


s 


single bond 


8 


2-F 


H 


4-F 


H 


H 




57 


s 


s 


single bond 


3 


2-iPr 


H 


6HPr 


Me 


Me 




58 


s 


s 


single bond 


4 


2-iPr 


H 


6-Me 


H 


H 


30 


59 


s 


s 


single bond 


4 


3-OMe 


4-OMe 


5-OMe 


H 


H 



Table 4 



Ex. 


X 


Y 


z 


n 


R1 


R2 


R3 


R4 


R5 


60 


o 


s 


-NH- 


1 


2-iPr 


H 


6-iPr 


H 


H 


61 


0 


s 


-NH- 


3 


2-iPr 


H 


6-iPr 


H 


H 


62 


o 


s 


-NH- 


6 


2-iPr 


H 


6-iPr 


H 


H 


63 


s 


s 


-NH- 


1 


2-iPr 


H 


6-iPr 


H 


H 


64 


o 


s 


-NH- 


1 


2-F 


H 


4-F 


H 


H 


65 


o 


s 


-NH- 


3 


2-F 


H 


4-F 


H 


H 


66 


o 


s 


single bond 


7 


2-iPr 


H 


6-iPr 


H 


H 


67 


o 


s 


single bond 


7 


2-iPr 


H 


6-iPr 


H 


H 


68 


o 


s 


single bond 


0 


F 


F 


F 


H 


H 


69 


o 


s 


single bond 


4 


F 


F 


F 


H 


H 


70 


o 


s 


single bond 


7 


F 


F 


F 


H 


H 


71 


o 


s 


-NR- 


7 


2-iPr 


H 


6-iPr 


H 


H 


Remarks : R is represented by heptyl. 
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Compounds of formulae (llf) and (IV) of the present invention have ACAT inhibiting activities and/or intracellular 
cholesterol transference inhil>iting activities, arxj are useful as medicines for curing and treating hyperlipemia and those 

for curing ariu tTvatiri^ arteinC/SCi^CibiS m me iicnu of 1 1 fcxjiCii le. In \jtu ikjuitu, %»iriu« if its uuffipuunu^ uf irie preseni inven* 

tion act to selectively inhtMt a sub-type of ACAT enzyme existing in blood vessel walls, they are expected to have less 
5 side effects than non -selective ACAT inhibitors. Thus, the conpounds of the invention are favorable as active ingredi- 
ents in medicines. 

The pharmaceutical composition of the present invention corrprises, as the active ingredient any of compounds of 
formulae (III) and (IV) and their acid addition salts and solvates, either singly or along with any other phanmaceuticalty- 
acceptable exdpients, binders, carriers or diluents, and can t>e formulated into various preparations such as tablets, 

10 capsules, granules, powders, injections and suppositories. To formulate these preparations, employable are any known 
methods. For exarrple, to formulate oral preparations, the active ingredient of compourxls (III) and (IV) is combined with 
an excipient such as starch, mannitol or lactose; a binder such as sodium cartxucymethyl cellulose or hydroxypropyl cel- 
lulose; a disintegrator such as crystalline cellulose or calcium cafboxymethyl cellulose; a lubricant such as talc or mag- 
nesium stearate; and a flowability improver such as light silicic anhydride. 

75 The pharmaceutical composition of the present invention is administered to patients either orally or parerrteralty. 

The dose of the pharmaceutical composition of the invention shall vary. dependir>g on the body weight the age. the 
sex and the condition of the patient Preferat)*y, however, the dose is generally from 1 to 10O0 mg/adult/day, more pref- 
erably from 5 to 200 mg/adult/day, in terms of the active ingredient of compounds (III) and (IV) existing in the conposi- 
tion. and the composition of said dose is administered once to three times a day 

20 The following Test Example is to demonstrate the ACAT inhibiting activities of compounds of formulae (III) and (IV) 
of the invention. 

Test Example 1 : 

25 Rabbits were fed with 1 % cholesterol feed for 8 weeks. Microsomes were prepared from the thoracoaorta of the 

rabbits in an ordinary manner, and suspended in 0.15 M phosphate buffer (pH 7.4) to prepare blocxl vessel wall-derived 
enzyme liquids. Small intestir>e-derived enzyme liquids were prepared from the small intestines of rabbits fed with ordi- 
nary feed. To determine the ACAT inhibiting activities of test compounds, employed herein was a modified metfxxJ of 
J.G. Heider(see J. Lipid Res.. 21. 1 127-1 134, 1983). Briefly, 2 ^1 of a test compound as dissolved in dimethylsulfaxide 

30 (DMSO) was added to 88 of 0. 1 5 M phosphate buffer (pH 7.4) containing "'*C-oleoyl-CoA (40 jiM. 60000 dpm) and 
bovine serum albumin (2.4 mg/ml), and incufc>ated therein at 37*C for 5 minutes. 10 ^1 of the enzyme liquid was added 
to the resulting solution and reacted at 37*'C tor 5 minutes (for small intestine-derived enzyme liquids, for 3 minutes), 
and thereafter 3 ml of chloroform/methanol (2/1 ) and 0.5 ml of 0.04 N HQ were added thereto to stop the reaction. After 
the reaction, lipids were extracted from the reaction mixture. The solvent layer was concentrated to dryness, then dis- 

35 solved in hexane, spotted on a TLC plate (produced by Merck), and developed thereon with a developer of hex- 
ane/ether/acetic acid (75/25/1). The radioactivity of the thus-fractionated cholesterol ester fraction was measured with 
BAS2000 (produced by Fuji nim). Comparing the data with those of the control to which had been added only DMSO, 
IC50 was obtained. The results are shown in Tat)le 5. 

40 
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Test Compound (Exam- 
pie No.) 


Blood Vessel VS/Sall- 
Derived Enzyme IC50 
(^M) 


Small Intestine-Derfved 
Enzyme IC50 \pM) 


IC50 (small intes- 
tinesyiOso (diooq vessel 
walls) 


1 


0.035 


0.200 


5.71 


2 


0.015 


0.025 


1.67 


3 


0.010 


0.065 


6.50 


5 


0.010 


0.065 


6.50 


8 


0.004 


0.021 


4.77 


15 


1.2 


2.9 


2.42 


23 


2.3 


5.8 


2.52 


36 


1.4 


9.1 


6.50 


44 


0.028 


0.10 


3.57 


57 


0.21 


0.27 


1.29 


61 


0.27 


0.13 


0.48 


Control (1) 


0-45 


0.87 


1.93 


Control (2) 


0.033 


0.019 


0.58 


Control (3) 


0.20 


0.037 


0.19 


Control (4) 


0.026 


0.037 


1.42 



As comparative compounds, 5-[2-(2-(44luorophenyOethyl)-3-(1-me*Tyl-1H-imidazol-2-yl)-2H4>enzop^ 
2,2KJinriethyl-N-(2,6<iisopropyiphenyl)pentanamidede^ in W092/09582 (control (1)). N-(2,6^iisopropylphenyl)- 
2-(tetradecytthio)acetamide descrft>ed in W092A)9572 (control (2)), N-butyl-N-[2-{3-(5-elhyl-4-phenyl-1HHmidazol-1- 
35 yl)propoxy}-6-methylphenyl]urea described in EP-A 477.778 (control (3)). and N^5-{4.5<liphenyl-1H^midazol-2- 
ylthio)pentyl]-N-heptyl-2-benzQxa20lamine descrt>ed in W093/23392 (control (4)) were tested in the sanie manner as 
above, and the data obtained are also shown in Table 5. 

Test Example 2 

40 

Deterioration Action of Cholesterol 

A deterioration action of cholesterol in plasma was tested with BIO FiB hyt>rid Syrian hamster (Mark C.K. et al., 
Atheorosclerosis, 91 (1991) 35-49: alDbreviated as F^B hamster in the following) which has an accumulation of choles- 
46 terol in blood vessel by cholesterol load. That is. 4 groups of F^ B hamster (nrale. 8 weeks old, about 1 00 g weight) were 
made, which had five hamsters respectively. arxJ the hamsters were fed with the t>elow-described feeds corresporxfing 
to each group for 4 weeks. At the 4th week from t)eginning feed, blood of the hamsters were drewn from their jugulars 
; and values of total cholesteroles in plasma were measured with the enzyme method. The results are shown in Table 6. 
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Dosaged Group 


Total Cholestroi in Plasma (mg/dl) 


inhtorting an inaease(%) 




Before Dosage 


At the 4th week 




(1) 


148.8± 7.1 


255.5±15.6 




(2) 


158.0±7.7 


987.0±34.2 


• 


(3) 


155.5±10.1 


398.3±64.3 


80.5 


(4) 


164.3±8.8 


170.1 ±18.5* 


111.7 



The group (1). (2). (3) and (4) in the Table 6 means followings. 

(1) Group of Ordinal Foods : CE-2 (produced by Nihon Kurea Co.) . 

(2) Group of Hyperfet Foods : Added 0.05% cholesterol & 10% coconut oil to ortfinal Foods. 

(3) 1st Group of Tested Substances : Added 0.03% compound of Example 8 to the hyperfat foods. 

(4) 2nd Group of Tested Substances : Added 0.3% compound of Example 8 to the hyperfat foods. 

The nnark * in Table 6 means p < 0.01 (the significant difference to the group of hyperfat foods by Dunne« exami- 
nation.). The ratio of inhbrting an increase was cateulated with the following formula. 

The ratk) of inhibiting an increase(%) « ((G^oup of Hyperfat) - (Group of Tested Substance)) 

^ ' ((Group of Hyperfat) - (Groi4> of Ordinal Foods)) 



Test Exanrple 3. 

ACAT inhibiting activities in J774 cell and HepG2 cell (Anti-foaming activities). 

J774 cell and HepG2 cell were sown on 24-holes-plates, and J774 cell was cultured with DMEM culturing solution 
(including 10% fetal bovine semm). and HepG2 cell was cultured with MEM culturing solutfon (including 10%fetal 
bovine serum), and they were incubated with 5% CO2 at 37**C for 24 hours. And then each culturing solutions was 
changed to 0.5ml of the culturing solution including 10 pg/ml of 25-OH cholesterol and specimen, and each cell was 
further cuhured for 18 hours. After removing the medium, each cultured cell was washed with PBS two times, and then 
extracted with 1.5ml of hexane : iso-propanol (32), and concentrated and dried. Each extracted substance was dis- 
solved into isoixopanol including 0.2ml of 10% Triton X-100. And total cholesterol (TC) of each was measured with 
Cholesterol E Test Wako (Wako Junyaku Co.), and free cholesterol (FC) of each was measured with Free Cholesterol 
E Test Wayo (Wako Junyaku Co.). The residue of e>ctracting was dissolved with 0.25ml of 2N NaOH at 37*C for 30 min- 
utes, and an anrxHjnt of protein was measured writh BCA Protein Assay Reagent (Pierce). The amount of cholesterol 
ester per protein was calculated based on a difference between TC and FC, and IC50 was calculated in contrast with 
control. The results are shown in Table 7. 
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Table? 



Test Compound (Exanv 
ple No.) 


Enzyme IC50 (^M) 


ICsoOiM) 


774) 


1 


1.2 


1.0 


0.83 


2 


0-47 


1.2 


2.55 


5 


1.9 


1.6 


0.84 


6 


0.31 


8.1 


26.13 


8 


0.007 


0.61 


8714 


23 


2.2 


12 


5,45 


44 


5.6 


2.1 


0.38 


Control (1) 


0.56 


5.3 


9.46 


Control (2) 


0.15 


1.4 


9.33 


Control (4) 


0.12 


0.75 


6.25 



Corrtrois (1), (2) and (4) are the same as controls o! Tes! Example 1 



25 As the above-mentioned results, the compounds of the present invention has the superior inhibition for ACAT, in 
particxjiar, since the compounds off the present invention act to selectively inhibit a sub-type off the ACAT enzyme exist- 
ing in Wood vessel waH, it is found that they are expected as medicines for ci^ng arteriousderosis which have less side 
effects ttian non-selective ACAT inhibitions. And also, the compounds of the present invention has an activity to deteri- 
orate cholesterol, which depends on dose. 

30 

Examples 

The following Exarrples are to demonstrate the compounds off the present invention, which, however, are not 
interxied to restrict the scope off the invention. 

35 

Example 1: 

Production of 2- (benzaxazol-2-y»thio)-N-(2,6-dfisopropylpheny!)acetamide: 

40 1-{3'-DirnethylaminopropyO-3-ethylcartxKiiimide hydrochtoride (WSC) (2.1 g. 11 mmols) and 1 -hydroxybenzotria- 
zole (HOBt) (1.49 g. 11 mmols) were added to an N,N<Jimethylfomnamide (DMF) (30 ml) solution off 2,6-drisopropy- 
laniline (1 .97 g, 10 nvnote) and bromoacetic acid (2.08 g. 15 mmols). and stin-ed at room temperature lor 12 hours. The 
reaction mixture was extracted with ethyl acetate The organic layer was washed with water, 1 N HCI, an aqueous sat- 
urated solution of sodium hydrogencarbonale arxl saturated saline in that order, and dried with anhydrous magnesium 

45 sulfate, and the solvent was evaporated. Then, the residue was puriffied through silica gel column chromatography 
(developer: hexane/acetone » 5/1). and the resulting crystals were recrystallized from ether-hexane to obtain 1 .26 g (42 
%) of 2-bromo-N-(2.6-diisopropylphenyI)acetamide as cotoriess needle-like crystals. 

Potassium cartonale (76 mg, 0.55 nxnols) was added to an acetone (2 mO solution off the resulting anilide (149 mg. 
0.5 mmols) and 2-mercaptobenzoxazole (83 mg, 0.55 mmols), and stirred at room temperature for 3 hours. The reac- 

50 tion mixture was diluted v«th an aqueous saturated solution off amnx>nium chtoride, and extracted with ethyl acetate. 
The organic layer was washed with water, and dried with anhydrous magnesium sulfeite, and the solvent was evapo- 
rated. Then, the residue was purified through silica gel column chromatography (developer: hexane/ether « 3/1). and 
the resulting crystals were recrystallized from methylene chloride-ether-hexane. 156 mg (yield: 85 %) of the intended 
product was obtained as coloriess needle-like crystals. 

55 

m.p: 156-158*C 

IR (KBr) cm-^ 3272. 2963. 1665, 1135. 742 
iH-NMR(CDa3) 5: 

1.07 (12K br d, J - 6.8 Hz). 3.01 (2H. sept. J « 6.8 Hz). 4.11 (2H. s). 7.14 (1H. d. J - 7.3 Hz). 7.23-7.34 (3H. m). 



17 
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7.46-7.59 (2H, m) 

EIMS nrVz (relative intensity): 368 (M*). 217 (100) 



5 


Elementary Analysis: for C21 H24^4202S 




Calculated: 


C 68.45; 


H6.56; 


N7.60; 


S8.70 




Measured: 


C 68.59: 


H6.55: 


N7.60: 


S8.57 



10 



Example 2: 

IS Production of 3- (benzoxazol-2-ytthio)-N-(2.6<Jiisopropylphenyl)propanamide: 

Ethanol (EtOH) (35 mQ, 3-lDronx)propar»oic add (1.53 g, 10 nnnrx>ls) and 2-mercaptobenzoxazole (1.51 g, 10 
mmols) were added in that order to an aqueous (1 5 ml) solution of potassium hydroxide (JOH) (1 .0 g. 1 7.8 mrTX)te). arxJ 
heated under reflux for 3 hours. The reaction mixture was concentrated under reduced pressure, water was added to 

20 the resulting residie, and this was made acidic (pH » 1 ) with 1 N HCI added thereta The precipitale formed was taken 
out through filtration, and crystallized in acetone-ether-hexane to obtain 1 .3 g (58 %) of 3-{benzoxazol-2-ytthio)propa- 
noic add as colorless crystals. 

WSC (211 mg, 1 .1 mmols) and HOBt (148 mg, 1.1 mmols) were added in that order to an DMF (5 mQ solution of 
ttie cart)Qxylic add (223 mg, 1 mnnol) prepared at>ove and 2.6-diisopropylaniline (178 mg, 1 mmol), and stirred at room 

25 temperature for 12 hours. Water was added to the reaction mixture, which was then extracted with ethyl acetate. The 
organic layer was washed with 1 N HCt. an aqueous saturated solution of sodium hydrogencarbonate arxl saturated 
saline in that order, arxl dried with anhydrous sodium sulfate, and the solvent was evaporated. Then, the residue was 
purified through silica gel column chromatography (developer: hexane/acetone = 5/1). and the resulting crystals were 
recrystallized from acetone-ether-hexane. 21 1 mg (yield: 55 %) of the intended product was obtained as colorless nee- 

30 die-like crystals. 

m.p. : 174-176*^0 

IR (KBr) cm '' : 3432, 3244. 1652, 1501, 1454 

35 

^H-NMR(d6-DMSO)5: 

1.14 (12H, d. J - 6,8 Hz), 2.97 (2H, t, J = 6.6 Hz), 3.13 (2H, sept J = 6.8 Hz), 3.64 (2H, t J » 6.6 Hz), 7.10-7.16 
(2H. m). 7.23 (1H. dd. J « 8.5, 6.8 Hz). 7.27-7.37 (2H. m). 7.56-7.64 (2H. m). 8.96 (1H, br s) 

40 EIMS nrVz (relative intensity): 382 (M*). 232 (100) 





Elementary Analysis: for C22H26N2O2S 


45 


Calculated: 


C 69.08; 


H6.85; 


N 7.32 




Measured: 


C 69.24; 


H6.91: 


N 7.29 



[0045] 
Exarrple 3: 

55 Production of 4- (benzDxazol-2-ytthio)-N-(2.6-diisopropylphenyf)butanamide: 

WSC (2.3 g, 12 mmols) and HOBt (1.49 g, 15 mmols) were added to a DMF (30 ml) solution of 2,6<litsopropy- 
laniline (1.97 g, 10 mmols) and 4-bromotxjtyric acid (2.71 g. 15 mmols). and stirred at room temperature for 12 hours. 
The reaction mixture was extracted with ether. The organic layer was washed with water. 1 N HQ. an aqueous satu- 
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rated solution of sodium hydrogencartxKiate and saturated saline in that order. arxJ dried with anhydrous nnagnesium 
suKate, and the solvent was evaporated. Then, the residue was purified through silica gei column chronrwitograph/ 
(developer: hexane/acetone - 5/1). and the resulting crystals were recrystallized from ether-hexane to obtain 1 .04 g (32 
%) of 4-bronrv>-N-(2.6-dnsopropy^henyl)butanamide as colorless needle-like crystals. 

5 Potassium cartx>nate (46 mg. 0.33 mmds) and 18-crown-6 (8 mg, 0.03 mmols) were added to a DMF (2 ml) solu- 

tion of the resulting anilide (98 mg, 0.3 mmols) and 2-mercaplobenzoxazole (45 mg. 0.3 mnrx)ls), and stinred at 80**C for 
1 hour The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with water, 
and dried with anhydrous n^agnesium sulfate, and the solvent was evaporated. Then, the residue was purified through 
preparative thin-layer chromatography (developer: hexane/acetone = 5/1), and the resulting crystals were recrystallized 

10 from acetone-ether-hexane. 80 mg (67 %) of the intended product was obtained as colorless needle-like crystals. 

m.p: 141-142*0 

IR (KBr) cm'^: 3429. 3237. 1648. 1501. 1454 
^H-NMR(d6-DMSO)6: 

15 1.22 (12H. d. J = 6.8 Hz). 2.23-2.34 (2H, m). 2.61-2.72 (2H. m). 3.19 (2H. sept. J = 6.8 Hz). 3.55 (2H. t J » 7.3 Hz). 

7.21 (2H. m). 7.32 (1 H. dd. J « 8.5. 6.8 Hz). 739 (1 H. ddd, J « 8.0. 7.3. 1 .5 Hz). 743 (1 H. ddd, J = 8.0. 7.3, 1 .5 Hz), 
7.64-7.73 (2H. m). 8.95 (1H, br s) 
EIMS m/z (relative intensity): 396 (M*. 100) 

20 



r— 1 — A^^t^^l^. O l_l Ki 

citsiiidiicu J /miaiydia. tut v.'23^28''*2^'^^ 


Cak:ulated: 
Measured: 


C 69.66; 
C 69.86; 


H7.12; 
H 7.32; 


N7.06 
N7.06 



25 



Example 4: 

30 

Production of 5- (benzoxazol-2-ylthio)-N-(2.6-diisopropylphenyI)pentanamide: 

WSC (2.87 g. 15 mmols) and HOBt (2.03 g. 15 mmols) were added to a DMF (20 mQ solution of 2, 6-diisopropy- 
laniline (1.97 g, 10 mmols) and 5-bromopentanoic acid (2.71 g. 15 mmols), and stin-ed at room temperature for 12 

35 hours. The reaction mixture was extracted with ether. The organic layer was washed with water. 1 N HQ. an aqueous 
saturated solution of sodium hydrogencarbonate and satirated saline in that order, and dried with anhydrous m^ne- 
sium sulfate, and the solvent was e/aporated. Then, the residue was purified through silica gel column chromatography 
(developer: hexane/acetone - 5/1). and the resulting crystals were recrystallized from ether-hexane to otrtain 1.4 g 
(yield: 41 %) of 5-bromo-N-(2,6-cfiisopropylphenyl)pentanamkJe as colorless needle-like crystals. 

40 Potassium cartx>nate (46 mg, 0.33 mnnols) and 18-CTOwn-6 (8 mg. 0.03 mnrvols) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (102 mg. 0.3 nuTK>ls) and 2-mercaptot>enzaxazole (45 mg, 0.3 mnrK>ls). and stinred at SO^C 
for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the reskjue was purified 
through partitioning thin-layer chromatography (developer: chlorofbrm/methanol « 19/1). and the resulting crystals were 

45 reaystallized from acetone-ether-hexane. 86 mg (yield: 70 %) of the intended product was otitained as coloriess nee- 
dle-like crystals. 

m.p: 122-123**C 

IR (KBr) cm-^: 3424, 3252, 1651. 1501, 1454 
50 ^H-NMR (de-DMSO) 6: 

1.12 (12H, d. J - 6.8 Hz). 1 .79-2.01 (4H, m). 2.40-2.50 (2H, m), 3.09 (2H, sept. J « 6.8 Hz), 3.41 (2H. t J » 6.8 Hz), 
7.1 1 (2H. m). 7.22 (1 H. dd. J « 8.5. 6.8 Hz). 729 (1 H. ddd. J « 8.0. 7.3. 1 .5 Hz), 7.33 (1 H, ddd, J = 8.0. 7.3. 1 .5 Hz), 
7.59 (2H, m). 8.76 (1H. br s) 
EIMS m/z (relative intensity): 410 (M*. 100) 



BNSDOCID: <EP 0e07627A2_l_> 
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Elementary Analysis: tor C24H30N2O2S 


Caicutated: 


C 70.21: 


H7.36: 


N6.82 


Measured: 


C 70.06; 


H 7.49; 


N6.90 



10 

Example 5: 

Production of 6- (beri2axa2ol-2-yttNo)-N-{2,6<liisopropylphenyl)hexanamide: 

15 WSC (2.1 g. 1 1 mmols) and HOBt (1 .49 g, 1 1 mmols) were added to a DMF (30 mQ solution of 2.6-diisopropy- 
laniline {1 .97 g, 10 mmols) and 6-bromohexarK)ic acid (2.93 g. 15 mmols), and stirred at room temperature for 15 hours. 
The reaction mixture was extracted with ethyl acetate. The organic layer was washed with water. 1 N HQ. an aqueous 
saturated solution of sodium hydrogencartx>nate and saturated saline in that order, and dried with anhydrous magne- 
sium sulfate, arxj the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 

20 (developer: hexane/acetone « 5/1 ), and the resulting aystals ware recrystailized from ether-hexane to otatain 2. 1 5 g (61 
%) of 6-bromo-N-(2,6-diisopropytphenyl)hexanamide as colorless needle-like crystals. 

Potassium cartxxiate (104 mg. 0.55 mmols) and ia-crown-6 (13 mg, 0,05 mmols) were added to a DMF (1 mQ 
solution of the resulting aniiide (194 mg. 0.55 mmols) and 2-mercaptobenzQxa20le (76 mg. 0.5 mmols). and stirred at 
80**C for 2 hours. The reaction mixture was diluted with an aqueous saturated solution of amnx)nium chloride, and 

25 extracted with ethyl acetate. The organic layer was washed with water, and dried with anhydrous nnagnesium suHatep 
and the solvent was evaporated. Then, the residue was purified tiirough silica gel column chron^tography (developer: 
chlorofornVmethanol 20/1). and the resulting crystals were recrystailized from ether-hexane. 176 mg (yield: 83 %) of 
the irrterxled product was obtained as colorless needle-like crystals 

30 m.p.: 116-1 18**C 

IR (KBr) cm-'': 3231. 2965. 1645. 1454. 741 
^H-NMR(d6-DMSO)6: 

1 .12 (12H. d. J = 6.8 Hz), 1.40-1 .95 (6H, m), 2.39 (2H. m). 3.09 (2H. sept, J = 6.8 Hz). 3.35 (2H. t J = 6.8 Hz), 7^1 
(1H. d. J « 8.3 Hz). 7.22 (1H, d. J » 7.1 Hz), 7.33 (1H, dd. J = 8.3. 7.1 Hz). 7.41 (1H. ddd. J « 8.1, 71. 2.4 Hz), 7.44 
35 (1H. ddd. J » 8.1. 7.1, 2.4 Hz). 7:69 (1H, ddd, J « 8.1. 2.4, 0.9 Hz). 7.71 (1H. ddd. J « 71. 2.4, 0.9 Hz). 8.70 (1H. 

brs) 

EIMS nrVz (relative intensityO: 424 (M*. 100) 



40 


Elementary Analysis: tor C25H32N2O2S 




Calculated: 


C 70.72: 


H 7.60; 


N6.60 




Measured: 


C 70.42; 


H 7.71 ; 


N6.49 



45 



Example 6: 

50 Production of 7-(benzoxazol-2-ylthio)-N-(2,6-diisopropyiphenyl)heptanamide: 

2 N Jones' reagent (20 ml) was gradually arxi dropwise added to an acetone (20 ml) solution of 7-bronrx)heptanol 
(1 .95 g. 10 mmols) with cooling with ice. arxJ then stirred at room temperature for 10 minutes. The reaction nrixture was 
extracted three times with ether (80 mf). The organic layer was washed with water, and then extracted three times with 
55 an aqueous saturated solution of sodium hydrogencartx)nate (120 ml). The aqueous layers were combined, then made 
acidic (pH s 1) with 5 % sulfuric acid added thereto, and extracted with ethyl acetate. The resulting organic layer was 
washed with water and saturated saline in that order, and dried witii anhydrous sodium sulfate, and the solvent was 
evaporated. 1 .45 g (70 %) of 7-bromoheptanok; acid was obtained as cotorless needle-like crystals. WSC (891 mg, 4.7 
mmols) and HOBt (628 mg. 4.7 mmols) were added to a DMF (20 ml) solution of the resulting cart)Oxyiic add (1 .06 g. 
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5 mmots) and 2,6-diisopropylaniiine (738 mg, 4.2 mmols). and stinred at room temperature for 12 hours. The reaction 
mixture was extracted with ether. The organic layer was washed with water, 1 N HQ, an aqueous saturated solution of 
sodium hydroger>cartx>nate and saturated saline in that order, arxi dried with anhydrous magnesium sulfate, and the 
solvent was evaporated. Then, the residue was purified through silica gel column chromatography (developer: hex- 

5 ane/acetone - 5/1). and the resulting crystals were recrystallized from ether-hexane to obtain 466 mg (yield: 30 %) of 
7-bromo-N-(2.6-diisopropylphenyOheptanamide as colorless needle-like crystals. 

Pfttassium cartorvite (46 mg, o 33 mmols) and 18-crown-6 (8 mg, 0.03 mmote) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (1 1 1 mg, 0.3 mmols) arxJ 2-mercaptobenzoKazole (45 mg, 0.3 mmols). and stirred at 80*'C 
for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 

10 water, and dried with anhydrous magnesium sulfate, arxj the solvent was evaporated. Then, the reskije was purified 
through preparative thin-layer chromatography (developer: chloroform/metharK>l « 19/1), and the resulting crystals were 
reaystallized from acetone-ether-hexane. 1 04 mg (79 %) of the intended product was obtained as colorless needle-like 
crystals. 

IS m.p: 127-128**C 

IR (KBr) cm-^: 3425. 3249, 1648, 1526. 1454 
^H-NMR(d6-DMSO)5: 

1 .26 (12H, d, J = 6.8 Hz), 1 .56-2.05 (8H. m), 2.46-2.54 (2H, m), 3.23 (2H, sept. J = 6.8 Hz), 3.49 (2H, t J « 7.3 Hz). 
7.24 (2H, m), 7.34 (1 H, dd, J « 8.5, 6.8 Hz), 7.42 (1 H, ddd, J = 8.0, 7.3. 1 .5 Hz), 7.46 (1 H, ddd, J - 8.0, 7.3, 1 .5 Hz). 
20 7.66-7.77 (2H, m), 8.82 (1 H, br s) 

EIMS Mi/z (relative intensiTy): 438 (M*. 100) 





Elementary Analysis: for C26'^34N202S 




Calculated: 


C 70.62; 


H7.84; 


N6.33 




Measured: 


C 70.70: 


H 7.97; 


N6.24 



30 

Example 7: 

Production of 8-(beruoxazol-2-ylthio)-N-(2,6Kllisopropylphenyf)octanamide: 

35 

WSC (1 .05 g, 5.5 mmols) and HOBt (743 mg, 5.5 mmols) were added to a DMF (15 mQ sdutkwi of 2,6-diisopropy- 
laniline (886 mg, 5 mmols) and 8-t>ronrKx>ctanoic add (1 .67 g, 7.5 mmols). and stirred at zoom temperature for 1 2 hours. 
The reaction mixture was extracted with ether. The organic layer was washed with water. 1 N HQ. an aqueous satu- 
rated solution of sodium hydrogencartX)nate and saturated saline in that order, and dried with anhydrous magnesium 

40 sulfate, an6 the solvent was evaporated. Then, the residue was purified through sifica gel column chromatography 
(developer; hexane/acetone = 5/1). and the resulting crystals were recrystallized from ether-hexane to obtain 720 mg 
(yield: 38 %) of 8-txonDo-N-(2,6-ciisopropylphenyl)octanamide as cokMiess needle-like crystals. 

Potassium cartxxiate (46 mg. 0.33 mnrK)ls) and 18-crown-6 (8 mg. 0.03 mmols) were added to a DMF (2 ml) solu- 
tk)n of the resulting anilWe (1 15 mg, 0.3 mmols) and 2-mercaptobenzaxazole (45 mg. 0.3 nmols), and stirred at 80**C 

45 for 1 hour. The reaction mixture was diluted with water, arxi extracted with ether. The organk; layer was washed witfi 
water, and dried with anhydrous magnesium sulfate, arxj the solvent was evaporated. Then, the residue was purified 
through preparative thin-layer chromatography (developer: chkxofomVmetharK)! = 19/1). arxj the resulting crystals were 
recrystallized from acetone-ether-hexane. 1 02 mg (75 %) of the interxled product was obtained as cotorless needle-like 
crystals. 

50 

m.p: 126-127»C 

I R (KBr) cm'^ : 3433, 3263. 1 652. 1 505. 1 454 
^H-NMR(d6-DMSO) 6: 

1.27 (12H, d, J = 6.8 Hz). 1.51-2.02 (10H. m), 2.45-2.52 (2H, m). 3.24 (2H. sept, J « 6.8 Hz), 3.50 (2H, t J « 7.3 
55 Hz), 7.25 (2H, m). 7.35 (1H, dd. J « 8.5, 6.8 Hz), 7.43 (1H, ddd. J = 8.0, 7.3, 1.5 Hz). 746 (1H, ddd, J = 8.0. 73. 

1 .5 Hz), 7.73 (2H, m). 8.81 (1 H, br s) 
EIMS m/z (relative intensity): 452 (M*. 100) 



BNSDOCtD: <EP 0e07627A2_l_> 
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biementary Analysis; tor 027*^^*202® 


5 


Caiculated: 


C71.64; 


H8.02: 


N6.19 




Measured: 


C71.65; 


H8.15; 


N6.35 



10 

ExanrpieS: 

Production of 9-(ben20xa20l-2-yithio)-N-(2,6-diisopropyHDhenyf)nonanamkJe: 

15 2 N Jones' reagent (20 ml) was gradually and dropwise added to an acetone (20 mO solution of 9-bromononanol 
(2.2 g, 1 0 mmds) with cooling with ice, arxl then stirred at room terrperature for 10 minutes. The reaction mixture was 
extracted three tinf>es with hexane (40 ml). The organic layer was washed with water, and then extracted three times 
with an aqueous saturated solution of potassium cartx>nate (40 ml). The aqueous layers were combined, then made 
acidic (pH = 1) with 10 % sulfuric acid added thereto, and extracted with ethyf acetate. The resulting organic layer was 

20 washed with water and saturated saline in that order, and dried with anhydrous sodium sulfate, and the solvent was 
evaporated. 1.8 g (yield: 77 %) of 9-bromononanoic add was obtained as colorless needle-like crystals. 

WSC (880 mg, 4.6 mmols) and HOBt (621 mg. 4.6 mnx>te) were added to a DMF (20 ml) solution of the resulting 
cartwxylic acid (1.19 g, 5 mmols) and 2.6Kjiisopropylaniline (738 mg, 4.2 mmds). and stined at room temperature for 
1 2 hours. The reaction mixture was extracted with ether. The organic layer was washed with water, 1 N HCI, an aqueous 

25 saturated solution of sodium hydrogencartxxiate and saturated saline in that order, and dried with anhydrous magne- 
sium sulfate, and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 
(developer: hexane/acetone = 5/1), and the resulting crystals were recrystallized from ether-hexane to obtain 666 mg 
(yield: 34 %) of 9-bromo-N-(2,6-diisopropylpherryl)nonanamide as colorless needle-like crystals. 

Potassium cartx)nate (46 mg, 0.33 mmols) and 1 8-crown-6 (8 mg, 0.03 mmols) were added to a DMF (2 ml) solu- 

30 tion of the resulting aniWe (1 19 mg, 0.3 mnrx)ls) and 2-mercaptoben20xa20le (45 n>g, 0.3 mmois). and stirred at 80*C 
for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water, arxi dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified 
through preparative thin-layer chromatography (developer: hexane/acetone = 5/1), and the resulting crystals were 
recrystallized from acetone-elher-hexane. 98 mg (yield: 70 %) of the intended product was obtained as colorless nee- 

35 die-like aystals. 

m.p.: 76-77*C 

IR (KBr) cm-^: 3424, 3253, 1650. 1504, 1455 
^H-NMR(d6-DMSO) 6: 

40 1.28 (12H. d. J = 6.8 Hz), 1.46^2.05 (12H. m), 2.44-2.56 (2H. m), 3.25 (2H, sept J » 6.8 Hz). 3.50 (2H. t J « 7.3 

Hz). 7.26 (2H, m). 7.37 (1 H. dd, J = 8.5. 6.8 Hz), 7.43 (1 H. ddd. J = 8.0. 7.3. 1 .5 Hz), 7.47 (1 H, ddd, J « 8.0. 7.3. 
1 .5 Hz), 7.66-7.77 (2H, m). 8.82 (1 H, br s) 
EIMS nVz (relative intensity): 466 (M*. 100) 

45 



Elementary Analysis: for C28H38N2O2S 


Catcutated: 
Measured: 


C 72.06; 
C 72.15: 


H 8.21 ; 
H 8.39; 


N6.00 
N5.91 



Example 9: 

55 

Production of 10- (ben20xa2ol-2-ytthio)-N-(2.6-diisopropylphenyI)decanamide: 

2 N Jones' reagent (26 ml) was gradually and dropwise added to an acetone (26 ml) solution of 10-bromodecanol 
(3.0 g, 12.7 mmols) with cooling with ice, arxJ then stin-ed at room temperature for 10 minutes. The reaction mixture was 
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extracted three times with hexane (75 ml). The organic layer was washed with water, and then extracted three tinnes 
with an aqueous saturated solution of potassium cartx>nate (75 mi). The aqueous layers were combined, then made 
acidic (pH = 1) with 10 % sulfuric add added thereto, and extracted with ethyl acetate. The resulting organic layer was 
washed with water and saturated saline in that order, and dried with anhydrous sodium suHate. and the solvent was 

5 evaporated. 2.5 g (yield: 78 %) of 10-bronnooctanoic acid was obtained as colorless needle-like crystals. 

WSC (1 .07 g. 5.6 rrmols) and HOBt (765 mg. 5.6 mnx)ls) were added to a DMF (20 mO solution of the resuHing 
cartxttcylic add (1 .27 g. 5 nnmols) and 2.6-diisopropyianiline (1 .38 g, 7.6 mmols). and stirred at room terrperature for 12 
hours. The reaction mixture was extracted with ether. The organic layer was washed with water. 1 N HQ. an aqueous 
saturated solution of sodium hydrogencart)onate and saturated saline in that order, and dried with anhydrous nr^gne- 

10 sium sulfate, and the solvent was e^^aporated. Then, the residue was purified through silica gel column chromatography 
(developer: hexane/acetone « 5/1), and the resulting crystals were recrystallized from ether-hexane to obtain 797 mg 
(yield: 38 %) of 10-bromo-N-(2.6-diisopropylphenyOdecanamide as colorless needle-like crystals. 

Potassium carbonate (46 mg. 0.33 mmols) and 18-crcwn-6 (8 mg. 0.03 mmols) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (123 mg, 0.3 mnrx>ls) and 2-mercaptoben2axazole (45 nr>g. 0,3 mmols). and stirred at 80*C 

15 for 1 hour The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water, and dried with anhydrous magnesium sulfate, arxl the solvent was evaporated. Then, the residue was purified 
through partitioning thin-layer chromatography (developer: hexane/acetone » 5/1). and the resulting crystals were 
recrystallized from acetone-ether-hexane. 84 mg (58 %) of the intended product was obtained as colorless needle-like 
crystals. 

20 

|R(KBr)cm-^: 3441. 3241. 1647 1501, 1455 

_;'H-NMR(d6--DMSO)5: 

1.28 (12H, d, J « 6.8 Hz). 1.46-2.02 (14H, m), 2.44-2.56 (2H. m). 3.24 (2H, sept, J = 6.8 Hz). 3.50 (2H. t J « 7.3 
25 Hz). 7.26 (2H. m). 7.37 (1 H. dd, J = 8.5. 6.8 Hz). 7.44 (1 H. ddd. J = 8.0, 7.3. 1 .5 Hz). 747 (1 H. ddd. J - 8.0. 7.3. 

1.5 Hz). 7.69-7.79 (2H, m), 8.93 (1H. br s) 
EIMS m/z (relative intensity): 480 (M+, 100) 



30 


Elementary Analysis: for C29H40N2O2S 




Calculated: 


C 72.46; 


H 8.39; 


N5.83 




Measured: 


C 72.24; 


H8.65; 


N5.82 



35 



Example 10: 

40 Production of 15- (benzoxazol-2-ylthio)-N-{2,6-diisopropylphenyI)pentadecanamide: 

15-perrtadecanolactone (10 g, 42 mnrxjis), potassium hydroxide (10 g, 0.18 mmols) and tetra-n-buty!-ammonium 
bromide (1.34 g. 4.2 mnrx)ls) were dissolved in a mixed solvent of THF (100 ml) and water (30 ml), and healed under 
reflux for 12 hours. The reaction mixture was concentrated under reduced pressure to evaporate THF. and the aqueous 

45 layer was made acidic (pH « 1) and then extracted with ether. The organic layer was washed with water and saturated 
saline in that order, and dried with anhydrous sodium sulfate, and the solvent was evaporated. The residue was recrys- 
tallized from acetone to obtain 10.4 g (yield: 97 %) of 15-hydroxyperrtadecanoic acid as colorless needle-like crystals. 

WSC (4.2 g, 22 mmols) and HOBt (3.0 g. 22 mmols) were added to a DMF (40 ml) solution of the resulting cartxix- 
yiic acid (5.2 g, 20 mmols) and 2,6-diisopropylaniline (5.3 g. 30 mmols). and stin^ed at room temperature for 12 hours. 

50 Water was added to the reaction mixture, and the precipitate formed was taken out through filtration, and extracted with 
chloroform. The organic layer was washed with 1 N HQ and saturated saline in that order, and dried with anhydrous 
sodium sulfate, and the solvent was e/aporated. The residue was extracted with ether and filtered, and the filtrate was 
concentrated under reduced pressure. The residue was purified through silica gel column chromatography (developer: 
hexane/acetone = 5/1) to obtain 1.9 g (yield: 23 %) of N-(2.6-diisopropylphenyl)-15-hydroxypentadecanamide. 

55 To a pyridine solution (1 5 ml) of the tiius-obtained anilide (1 .64 g. 3.9 mmols). added were p-toluenesulfbnyl cWo- 
ride (TsCO (1 .65 g, 8.7 mnx)ls) and N.N-dimethyl-4-aminopyridine (24 mg, 0.2 mmols), and stirred at room temperature 
for 12 hours. Water was added to the reaction mixture, which was then extracted with ether. The organk; layer was 
washed with an aqueous solution of 5 % potassium hydrogensulfate, saturated saline, an aqueous saturated solution 
of sodium hydrogerx:art)onate and saturated saline in that order, and dried with anhydrous sodium suHate, and the sol- 
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vent was evaporated. The residue was purified through silica gel column chromatography (developer: hexane/ether = 
3/1) to obtain 622 mg (yield: 29 %) of N-(2.6KjiisopropylphenyO-15-(4-toluenesuHbnylaxy)pentadecanamide and 177 

Potassium cartxx»ate (55 mg. 0.4 mmols) and 18-crcwn-6 (10 mg, 0.04 mmols) were added to a DMF (2 ml) solu- 
5 tion of the resultir^g chloride (164 mg, 0.38 mmds) and 2-mercaptoberuoxa20le (55 mg. 0.36 mmote)» and stirred at 
80**C for 1 hour. The reaction mixture was diluted with water, arxj extracted with ether. The organic layer was washed 
with water, and dried with anhydrous sodium sulfate, and the solvent was evaporated. Then, the residue was purified 
through silica gel column chromatography (developer: hexane/acetone « 15/1), and the resulting crystals were recrys- 
tallized from ether-hexane. 1 65 mg (yield; 83 %) of the irrterxled product was obtained as cdoriess needle-like crystals. 

10 

m.p.: 64-65**C 

IR (KBr) cm "": 3429, 3248, 1649. 1503, 1455 
^H-NMR(d6-DMSO) 6: 

1.13 (12H, d. J = 6.8 Hz). 1.25-1.72 (22H, m). 1.81 (2H. quint J - 7.3 Hz). 2.29-2.38 (2H. m). 3.10 (2H. sept. J - 
15 6.8 Hz), 3.33 (2H, t J « 7.3 Hz). 7.08-7.14 (2H. m), 7.21 (1H. dd. J = 8.5, 6.8 Hz). 7.25-7.35 (2H. m). 7.53-7.63 (2H. 

m). 8.67(1 H.brs) 

EIMS m/z (relative intensity): 550 (M*. 100) 



20 


Elementary Analysis: for C34H50N2O2S 




Calculated: 


C 74.14; 


H9.15; 


N5.09 




Measured: 


C 74.10: 


H 9.25; 


N5.09 
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Example 1 1 : 

30 Production of 2-(benzoxazol-2-ylthio)-N-(2,4-difluorophenyl)acetamide: 

WSC (2.1 g. 1 1 mmols) and HOBt (1 .49 g. 1 1 mmols) were added to a DMF (30 ml) solution of 2,4-dffluoroaniline 
(1 .29 g, 10 mmols) and bromoacetic acid (2.08 g. 1 5 mmols), and stirred at room temperature for 12 hours. The reaction 
mixture was extracted with ether. The organic layer was washed with water. 1 N HCI, an aqueous saturated solution of 

35 sodium hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium sulfate, and the 
solvent was evaporated. Then, the residue was pirified through silica gel column chromatography (developer: hex- 
ane/acetone = 5/1), and the resulting crystals were recrystallized from ether-hexane to obtain 1.7 g (yield: 68 %) of 2- 
txonno-N-(2,4-difluorophenyl)acetamide as colorless needle-like crystals. 

Potassium cartx>nate (46 mg. 0.33 mmols) was added to an acetone (2 ml) solution of the resulting anilide (75 mg, 

40 0.3 mmols) and 2-mercaptobenzoxazole (45 mg, 0.3 mmols), and stirred at room temperature for 1 hour. The reaction 
mixture was diluted with water, and extracted with ether. The organic layer vk^s washed with water, and dried with anhy- 
drous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified through partitioning thin- 
layer chromatography (developer: hexane/acetone = 5/1), and the resulting crystals were recrystallized from methylene 
chk>ride-elher-hexane. 80 mg (yield: 83 %) of the irrterxled product was obtained as cok>riess needle-like crystals. 

45 

m.p.: 123-124*»C 

IR (KBr) cm ^ 3276, 1683. 1558, 1500, 1139 
^H-NMR(CDCl3) 6: 

4.03 (2H. s). 6.76-6.89 (3H, m) 7.30 (1H, dt, J = 7.3, 1.5 Hz). 736 (1H. dt J » 7.3, 1.5 Hz), 749 (1H, ddd, J « 7.3. 
so 1.5. 0.5 Hz), 8.34 (1H. m). 10.21 (2K brs) 

EIMS m/z (relative intensity): 320 (M""). 161 (100) 



Elementary Analysis: for C15H10F2N2O2S 


Cak^ulated: 
Measured: 


C 56.25; 
C 56.34; 


H3.15; 
H3.17: 


N8.75 
N8.65 



24 



EP 0 807 627 A2 



10 



IS 



Exannple 12: 

Production of 4-(ben20xa20l-2-yt1hio)-N-(2,4<lifluorophenyl)butanam»de: 

WSC (2.1 g. 1 1 mmols) and HOBt (1.49 g, 1 1 mnrK)*s) were added to a DMF (30 mQ solution of 2,4-difluoroaniline 
(1 .29 g, 10 nmols) and 4-t)ronrx)butyric add (2.5 g, 15 mmols), and stirred at room temperature for 12 hours. The reac- 
tion miirture was extracted with ether. The organic layer was washed with water. 1 N HQ. an aqueous saturated solution 
of sodium hydrogencartx)nate and saturated saline In that order, and dried with anhydrous magnesium sulfate, and the 
solvent was evaporated. Then, the residue was purified through preparative thin-layer chromatography (developer: hex- 
ane/acetone = 5/1), and the resulting crystals were recrystallized from ether-hexane to obtain 1.6 g (yield: 58 %) of 4- 
bromo-N-(2,4-difluorophenyl)kxjtananDide as colorless needle-like crystals. 

Potassium carbonate (46 mg. 0.33 mmols) and 18-crown-6 (8 mg, 0.03 mmols) were added to a DMF (2 mQ solu- 
tion of the resulting anilide (83 mg, 0.3 mmols) and 2-mercaptobenzaxa20le (45 nr^g. 0.3 mmols), and stirred at 80*C for 
2 hours. The reaction n^xture was diluted with water, and extracted with ether. TTie organic layer was washed with 
water, and dried with anhydrous magnesium suHate, and the solvent was evaporated. Then, the residue was purified 
through preparative thin-layer chromatography (developer: hexane/acetone = 5/1), and the resulting crystals were 
reaystallized from acetone-ether-hexane. 60 mg (yield: 57 %) of the intended product was obtained as colorless nee- 
dle-like aystals. 



20 m.p.: 95-96**C 

ir> ft^Tim\ f^rtr^ 

^H-NMR(GDCl3) 6: 

2.31 (2H. quint J « 6.8 Hz). 2.64 (2H, t J » 6.8Hz), 3.44 (2H, t, J 
7.42 (1H. m), 7.52 (1H, m), 7.85 (1H, br s), 8.20 (1H, m) 
25 EIMS m/z (relative intensity): 348 (M*), 219 (100) 



6.8 Hz). 6.82-6.92 (2H, m), 7.20-7.31 (2H, m). 





Elementary Analysis: for C17H14F2N2O2S 


30 


Calculated: 


C 58.61; 


H 4.05; 


N8.04 


Measured: 


C 58.64; 


H 4.06; 


N8.00 



35 

Example 13: 

Production of 5-{benzoxazo!-2-ylthlo)-N-(2.4-difluorophenyi)pentananrTide: 

40 WSC (2.1 g. 11 mmols) and HOBt (1.49 g, 11 mmols) were added to a DMF (30 mO solution of 2,4-difluoroanifine 
(1 .29 g. 10 mmols) and 5-bronrx)pentanoic acid (2.7 g. 15 mnr>ols). and stin-ed at room temperature lor 12 hours. The 
reaction mixture was extracted with ether. The organic layer viras washed with water. 1 N HQ. an aqueous saturated 
solution of sodium hydrogencartx>nate arKl saturated saline in that order, and dried vwth anhydrous magnesium sulfate, 
and the solvent was evaporated. Then, the residue was purified through preprative thin-layer chromatography (devel- 

45 oper: hexane/acetone - 5/1), and the resulting crystals were recrystallized from ether-hexane to obtain 2.0 g (yieW: 68 
%) of 5-bromo-N-(2,4-difluorophenyl)pentanamide as colorless needle-like crystals. 

Potassium cartx)nate (46 mg. 0.33 mmols) and 18-crown-6 (8 mg, 0.03 mmols) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (88 mg, 0.3 mmols) and 2-mercaplobenzaxazole (45 mg. 0.3 mmds), and stin-ed at 80*C for 
1 hour. The reaction mixture was diluted with water, arxl extracted with ether. The organic layer was washed with water. 

50 and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified through 
partitioning thin-layer chromatography (developer: hexane/acetone « 5/3). and the resulting crystals were recrystallized 
from acetone-ether-hexane. 75 mg (yield: 69 %) of the intended product was obtained as colorless needle-like crystals. 

m.p.: 136-137*»C 
55 IR (KBr) cm 3439. 3248, 1663. 1533. 1504 

^H-NMR(GDa3) 6: 

1.90-1.97 (4H. m). 2.45-2.51 (2H. m). 3.33-3.39 (2H. m). 6.80-6.90 (2H. m). 7.20-7.31 (3H. m). 7.43 (1H. m). 7.58 
(1H. m). 8-20 (IH.m) 

EIMS m/z (relative intensity): 362 (M*). 233 (100) 
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I zr, : : — . . , 1 







C18H16F2N2O2S 


•0.25H2O 




Cateuteted: 


C 58.92; 


H4.53; 


N7.64 


Measured: 


C 58.94; 


H4.42; 


N7.59 



Example 14: 

Production of 6- (berizcKazol-2-yrthio)-N-(2,4<imiioropherryOhexanarnW 

WSC (2.1 g, 1 1 mmols) and HOBt (1 .49 g, 1 1 mmols) were added to a DMF (30 mQ solution of 2,4-difluoroaniline 
(1.29 g. 10 mnr)o*s) and 6-brorTx>hexanoic acid (2.93 g. 15 mmote), and stirred at room temperature ibr 15 hours. The 
reaction mixture was extracted with ether. The organic layer was washed with water, 1 N HQ, an aqueous saturated 
solution of sodium hydrogencartx)nate and saturated saline in that order, and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography (developer: 
hexane/acetone « 5/1). arxJ the resulting crystals were recrystallized from ether-hexane to obtain 2.1 g (yield: 69 %) of 
6-bromo-N-(2,4-difluorophenyl)hexanamide as colorless needle-like crystals. 

Potassium cartonate (30 mg, 0.22 mmols) and 18-crown-6 (5 mg. 0.02 mmols) were added to a DMF (1 ml) solu- 
tion of the resulting anilide (61 mg. 0.2 mmols) and 2-mercaptoben20xazole (30 mg. 0.2 mmols), and stirred at 80*0 for 
2 hours. The reaction mixture was diluted with water, arxi extracted with ether. The organic layer was washed with 
water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified 
through partitioning thin-layer chromatography (developer: hexane/acetone « 5/1), and the resulting crystals were 
recrystallized from ether-hexane. 63 mg (83 %) of the intended product was obtained as colorless needle-like crystals. 

m.p: 104-105**C 

IR (KBr) cm '': 3292, 1659. 1537. 1507, 1132 
^H-NMR(d6-DMSO)6: 

1.53-1.66 (2H, m), 1.75-1.95 {4H. m), 2.43 (2H. t. J = 7.3 Hz), 3.32 {2H. t. J = 7.3 Hz), 6.80-6,90 (2H. m), 7.19-7.31 
(2H, m). 7.43 (1H, m), 7.59 (1H. m). 8.24 (1H. m) 
EIMS m/z (relative intensity): 376 (M*, 100) 



Elemerrtary Arialysis: for CigH^gPglSlgOgS 


Cak:ulated: 
Measured: 


C 60.63; 
C 60.46; 


H4.82: 
H4.88; 


N7.44 
N7.43 



Example 15: 

Production of 10-(benzoxazoi-2-ylthio)-N-(2.4<lrfluorophenyl)decanamide: 

WSC (990 mg. 5.2 mnrx>ls) and HOBt (698 mg. 5.2 mmols) were added to a DMF (10 mi) solution of 2,4-difluoro- 
aniline (1.29 g, 10 mmols) and 1 0-bromodecanok; acid (118 g, 4.7 mmols). and stired at room tenperature for 15 
hours. The reaction mixture was extracted with ether. The organic layer was washed with water, 1 N HCI. an aqueous 
saturated solution of sodium hydrogencarbonate and saturated saline in ttnat order, and dried with anhydrous magne- 
sium sulfate, and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography 
(developer: hexane/acetone = 10/1). and the resulting crystals were recrystallized from ether-hexane to obtain 763 mg 
(yield: 45 %) of 10-bromo-N-(2.4-drfluorophenyt)decanamide as colorless needle-like crystals. 

Potassium cartxxiate (46 mg. 0.33 nrnols) and 18-aown-6 (8 mg, 0.03 mmols) were added to a DMF (2 ml) solu- 
tion of the resulting anilide (109 mg. 0.3 mmols) and 2-mercaptobenzoxazole (45 mg, 0.3 mmols), and stirred at 80**C 
for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
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water, and dried with anhydrous sodium sulfate, and the solvent was evaporated. Then, the residue was purified 
through preparative thin-layer chromatography (developer: hexane/acetone » 5/1), and the resulting crystals were 
recrystallized from ether-hexane. 80 mg (yield: 61 %) of the intended product was obtained as colorless needle-like 
crystals- 

5 

m.p.: 102-103*^0 

IR (KBr) cm*^: 3436. 3296. 1658, 1534. 1507 
10 ^H-NMR(CDCIa)6: 

1.25-1.55 (10H, m). 1.64-1.87 (4H. m), 2.39 (2H, t. J = 7.3 Hz). 3.31 (2H, t J « 7.3 Hz). 6.81-6.91 (2H. m). 7.17- 
7.32 (3H, m). 7.43 (1H, m). 7.60 (1H. m). 8.26 (1H. m) 



EIMS m/z (relative intensity): 432 (M+. 100) 

IS 





Elementary Ar^alysis: for C23H26f^2N202S 




Calculated: 


C 63.87; 


H 6.06; 


N6.48 


20 


Measured: 


C 63.94; 


H6.11; 


N6.48 



26 Example 16: 

Production of 5-(benzoxazol-2-ylthio)-N-(2,6-diisopropylphenyO-2,2-dimethylpentanamide: 

lodotrimethylsilane (3.00 g, 15 mmols) was added to an acetonitrile solution (5 ml) of ethyl 5K;hloro-2.2-dimethy(- 
30 pentanoate (963 mg, 5 mmols) at room temperature, and heated at 80**C for 24 hours with stining. The reaction mixture 
was poured into water with ice, and extracted with ether. The organic layer was washed with water, arxl dried with anhy- 
drous magnesium sulfate, and the solvent was evaporated to obtain 0.9 g of 5-chloro-2,2-dimethylpentanoic acid as a 
brown oil. 

Oxalyl chloride (888 mg. 7 mmols) was added to a chloroform (10 ml) solution of the resulting cart)Oxylic add (0.9 
35 g. 5 mmols) and DMF (catalytic amount. 1 drop), and stirred at room temperature for 1 hour. The reaction mixture was 
concemrated to obtain 5-chloro-2,2-dtmethylpentarK)ic acid chlorida 

A chloroform (2 mQ solution of the cartwxyfic add chloride obtained in the above was added to a chloroform (3 ml) 
solution of 2,6-ditsopropyianiline (532 mg. 3 mnrx)ls) and triethylamine (506 mg. 5 mmols) with cooling with ice, and then 
stirred at room temperature for 12 hours. The reaction mixture was diluted with water, and extracted with ether. The 
40 organic layer was washed with 1 N HQ, an aqueous saturated solution of sodium hydrogencarbonate and saturated 
saline in that order, and dried with anhydrous magnesium sulfate, and the solvent was e^^ap>orated. 

The resulting residue was recrystallized from ether-hexane to obtain 833 mg (yield: 86 %) of 5-chloro-2,2<jimethyl- 
N-(2.6-diisopropylphenyl)F)entanamide as colorless needle-like crystals (m.p.: 172-174 • C) . 

Potassium cartx>nate (62 mg. 0.45 mmols) and 1 8-crown-6 (8 mg, 0.03 mnrK)ls) were added to a DMF (1 .5 ml) sdu- 
45 tion of the resulting anilide (97 mg. 0.3 mmds) and 2-mercaptobenzoxazole (53 mg. 0.35 mmds), and stirred at 80*C 
for 3 hours. The reaction mixture was diluted with water, and extracted with ethyl acetate. The organic layer was washed 
with water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was puri- 
fied through silica gel column chromatography (developer: hexane/acetone = 7/1). arKl the resulting crystals (1 10 mg, 
yield: 84 %) were recrystallized from acetone-hexane. Thus was obtained the intended product as colorless needle-like 
so crystals. 

m.p.: 149-15rC 

IR (KBr) cm-^; 3303, 2963, 1641. 1502. 1129 
^H-NMR(d6-DMS0) 6: 

55 1.11 (12H, d. J = 6.8 Hz). 1.30 (6H. s). 1.77-1.98 (4H, m), 3.07 (2H, sept. J = 6.8 Hz), 3.39 (2H, t. J = 7.1 Hz). 7.10 

(1H, d, J *r 8.3 Hz). 7.1 1 (2H, d. J = 7.1 Hz), 7.21 (2H. dd. J = 8.3. 7.1 Hz), 7.26-7.37 (2H. m). 7.53-7.64 (2H, m), 
8.43 (1H. brs) 

EIMS m/z (relative intensity): 438 (M*, 100) 
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I 



biementary Analysis: tor ^^Z4^^^ 


Calcutated: 


C 71.20; 


H7.81; 


N 6.39; 


S7.31 


Measured: 


C 71.10: 


H 7.81 ; 


N6.45; 


S7.40 



10 

Exannpie 17: 

Production of 6- (berizoxazol-2-ytthio)-2,2-tetrarnethytene-N-(2,6<frisopropy*^ 

IS Methyl cyclopentanecart)Oxylate (1 .3 g. 10 nmote) was gradually added to a tetrahydrofuran (THF) (10 m() solution 
of lithium diisopropylamide (LDA) (1 1 nrvnols) at -78**C. and stirred for 30 minutes at said temperature. Then, still at said 
temperature, hexamethylphosphoramide (HMPA) (2.15 g. 12 mmols) and 1-bronno-4-chlorobutane (2.06 g. 12 rrwnols) 
were gradually added thereto in that older, and stirred for 2 hours still at -78**C. An aqueous saturated solution of ammo- 
nium chloride was added to the reaction mixture, which was then extracted with ether. The organic layer was washed 

20 with water and saturated saline in that order, and dried with anhydrous magnesium sulfate, arxJ the solvent was evap- 
orated. The residue was purified through silica gel colunm chromatography (developer: hexane/ether = 10/1) to obtain 
2.18 g (yield: 99 %) of methyl 6-chk)ro-2,2-tetramethylene-hexanoate as a coloriess oil. 

A methylene chloride (1 .0 nx)l/lrter) solution (4 mQ of boron trichloride v^as gradually added to a methylene chloride 
(1 ml) solution of the resulting ester (219 mg, 1 mnx>0 at -20*^C. and then stirred at room temperature for 2 hours. The 

25 reaction mixture was poured into water with ice, and extracted with methylene chloride. The organic layer was washed 
with water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated to obtain 216 mg (yield: >99 
%) of 6-chloro-2,2-tetramethylenehexanoic acid as a coloriess oil. 

DMF (catalytic amount 1 drop) and oxalyl chloride (152 mg, 1.2 mmols) were added in that order to a chloroform 
(3 ml) solution of the resulting cartx)xylic acid (164 mg, 0.8 mmols) with cooling with ice, and then stin-ed at room tem- 

30 perature lor 30 minutes. The reaction mixture was concentrated to obtain the corresponding acid chloride. 

A chloroform (1 .5 ml) solution of the acid chloride prepared in the above was added to a chloroform (3 mQ sdutfon 
of 2,6'diisopropyianiline (142 mg, 0.8 nrvnols) and triethylamine (81 mg, 0.8 mnx>ls) with cooling with ice. and stinted at 
room temperature for 12 hours. The reaction mixture was diluted with water and extracted with ether. The Of^anic layer 
was washed with 1 N HCI, an aqueous saturated solution of sodium hydrogencartxxiate and saturated saline in that 

35 order, and dried with anhydrous magnesium sulfate, arxi the solvent was evaporated. The residue was recrystalfized 
from ether-hexane to obtain 148 mg (yield: 58 %) of 6K:hloro-2,2-tetramethy1ene-N-(2,6<liisopropylphenyOhexarianiide 
as cotoriess needle-like crystals. 

Potassium cartonate (30 mg. 0.22 mmols) and 18-crown-6 (5 mg. 0.02 mnrx)ls) were added to a DMF (1 ml) solu- 
tion of the resulting anilide (63 mg. 0.2 mmols) arxJ 2Hnercaptoben2oxa2ole (30 mg. 0.2 mnrx)ls). and stirred at BO'C for 

40 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with water, 
arxj dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified through 
preparative thin-layer chromatography (developer: hexane/acetone « 5^1), and the resulting crystals were recrystallized 
from acetone-ether-hexane. 46 mg (yield: 53 %) of the intended product was obtained as colorless needle-like crystals. 

45 m.p: 115-117*C 

IR (KBr) cm-"": 3431, 3308. 1642. 1506. 1454 
^H-NMR(CDa3)6: 

1.20 (12H, d. J » 6.8 Hz). 1.52-1.94 (12H, m). 2.14-2.26 (2H, m), 3.04 (2H, sept J » 6.8 Hz), 3.32 (2H, t J = 7.3 
Hz), 6.76 (1H, br s), 7.16 {2H, m), 7.19-7.32 (3H. m), 7.41-7.45 (1H. m). 7.56-7.61 (1H, m) 
so EIMS nVz (relative intensity): 478 (M*. 100) 





Elementary Analysis: tor C29H38rsl202S 


55 


Calculated: 


C 72.76; 


H8.00; 


N5.85 




Measured: 


C 72.86; 


H 8.27; 


N5.74 
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Example 18: 

Production of 6-{ben20xa20l-2-ylthio)-2,2-trimethylene-N-(2.6Kliisopropy^ 

5 Cydobutanecarbonyl chloride (2.37 g, 20 mnx>ls) was added to a chlorofomi (30 ml) solution of berxryl alcohol 

(2.16 g, 20 mmols) and triethylamine (2.2 g, 22 mnrK>ls) with cooling with ice, and then heated under reflux for 1 hour. 
The reacbon mixture v^s concentrated ur^der reduced pressure, and the residue was diluted with water and extracted 
with ether. The organic layer was washed with 1 N HQ, an aqueous saturated solution of sodium hydrogencartx>nate 
and saturated saline in that order, and dried with anhydrous magnesium suKate and the solvent was evaporated. The 

10 resulting oil was purified through silica gel column chromatography (developer: hex£ine/acetone « 10/1) and distiHed 
(1 10**C/1 .2 mmHg) to obtain 2.14 g (yield: 56 %) of benzyl cydobutanecarboxylate as a colorless oil. 

The resulting ester (951 mg, 5 mmols) was gradually added to a THF (10 ml) solution cf LDA (5.5 note) at -52**C, 
and stirred for 30 minutes at said temperature. Then, still at said temperature. HMPA (896 mg, 5 mnriols) arKi 1 -bromo- 
4-chlorotxjtane (857 mg. 5 mmols) were graduafly added thereto in that order, and stinred for 1 hour still at -52^C and 

15 then lor 1 hour at '20'*C. An aqueous saturated solution of ammonium chloride was added to the reaction mixture, which 
was then extracted with ether. The organic layer was washed with 1 N HQ, an aqueous saturated solution of sodium 
hydrogencartx>nate and saturated saline in that order, and dried with anhydrous magnesium sulfate, and the solvent 
was e^^aporated. The residue was distilled (190*0/2.0 mmHg) to obtain 526 mg (yield: 37 %) of benzyl 6-chloro-2,2-tri- 
methylenehexarK>ate as a colorless oil. 

20 10 % palladiunrvcartxxi catalyst (30 mg) was added to an ethyl acetate (5 mQ solution of the resulting ester (281 
mg, 1 mmoi), and stirred in a hydrogen atmosphere at room temperature for 2 hours. The reaction rr^xture was filtered, 
arxj the solvent was evaporated. The resulting residue was diluted with ether, and extracted with an aqueous saturated 
solution of sodium hydrogencartx)nate._ The aqueous layer was made acidic witfi l N HCI added thereto, and then 
extracted with ethyl acetate. The resulting extract was washed with saturated saline, and dried with anhydrous magne- 

25 sium sulfate, and the solvent was evaporated to obtain 1 20 mg (yield: 63 %) of 6-chloro-2,2-trimethylenehexanoic acid 
as a colorless oil. 

DMF (catalytic amount 1 drop) and oxalyl chloride (1 16 mg. 0.91 mmds) were added in that order to a chloroform 
(2 ml) solution of the resulting cartxwylic acid (1 16 mg. 0.61 mmols) with cooling with ice. and then stirred at room tem- 
perature for 30 minutes. The reaction mixture was concentrated to otrtain 6-chloro-2,2-trime1hylenehexanoic acid cWo- 
30 ride. 

A chlorofonn (1 ml) solution of the acid chloride prepared in the above was added to a chloroform (2 ml) solution of 
2,6-diisopropylaniline (108 mg. 0.61 mnrK)ls) and triethylan^ne (82 mg, 0.61 mnx)te) with cooling with ice. and stirred at 
room tenrperature for 2 days. The reaction mixture was diluted with water and extracted with ether. The organic layer 
was washed with 1 N HCI, an aqueous saturated solution of sodium hydrogerx)artx>nate and saturated saline in that 

35 order, and dried wHh anhydrous magnesium sulfate, and the solvent was evaporated. The residue was recrystalltzed 
from ether-hexane to otrtain 106 mg (yield: 50 %) of 6-chloro-2,2-trimethylene-N-(2,6<Ji»sopropylphenyOhexariamide as 
colorless needle-like crystals. 

Potassium cartx)nate (30 mg. 0.22 mmols) and 18-aown-6 (5 mg, 0.02 nrvnols) were added to a DMF (1 ml) solu- 
tion of the resulting anilide (67 mg, 0.2 mmols) and 2Hnercaplobenzoxazole (30 mg, 0.2 mmols), and stirred at 80**C for 

40 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with water, 
and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was purified through 
preparative thin-layer chronr^tography (developer: hexane/acetone « 5/1). and the resulting crystals were recrystallized 
from acetone-ether-hexane. 63 mg (yield: 68 %) of the interxjed product was obtained as colorless needle-like crystals. 

45 m.p.: 118-119**C 

IR (KBr) cm'^ 3425. 3293. 2961, 1643, 1499 
^H-NMR(CDa3) 6: 

1.22 (12H, d, J = 6.8 Hz). 1.52-1.65 (2K m). 1,85-2.10 (6H. m). 2.43-2.58 (2H, m). 3.07 (2H. sept. J = 6.8 Hz), 3.34 
(2H, t, J 6.8 Hz). 6.63 (1H. br s), 7.17 (2H, m). 7.20-7.33 (3H, m), 7.41-7.46 (IH. m). 7.57-7.62 (1H, m) 
so EIMS nVz (relative intensity) : 464 (M*. 1 00) 





Elementary Analysis: for C28H36N2O2S 


55 


Calculated: 


C 72.38; 


H7.81; 


N6.03 




Measured: 


C 72.50; 


H7.89; 


N5.87 



BNSDOCIC): <EP 0807627A2_I_> 
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Example 19: 

Production of 6-(beruoxa2ol-2-ylthio)-N-(2-iscpropyl-6-methylpher^ 

5 DMF (catalytic amount 1 drop) and oxalyl chloride (781 mg. 6.2 mmols) were added to a chloroform (10 mO solu- 

tion of 6-bromohexanoic add (1 .0 g. 5.1 mnriols) with cooling with ice, and then stirred at room temperature for 2 hours. 
The reaction mixture was coricerrtrated under reduced pressure to obtain the corresponding acid chtoride. 

The add chloride prepared in the above was added to a chloroform (10 mQ solution of 2-isopropyi-6-meth>iariline 
(765 mg. 5.1 mmols) and triethyiamine (623 mg, 6.2 mnx)ls) with cooling with ice. and stin-ed at room tenperature lor 

70 1 hour. The reaction mixture was concentrated under reduced pressure, to which was added water. Then, this was 
extracted with ethyl acetate. The organic layer was washed with 1 N HQ. an aqueous saturated solution of sodium 
hydrogencarbonate and saturated saline in that order, and dried with anhydrous magnesium sulfate, and the solvent 
was evaporated. The residue was purified through silica gel colunm chromatography (developer: hexane/ethyl acetate 
- 4/1). and the resulting crystals were recrystallized from ethyl acetate-hexane. 983 mg (yield: 59 %) of 6-txonx>-N-(2- 

1$ isopropyi-6-methylphenyl)hexanamide was obtained as cokxiess needle-like crystals. 

m.p: 66-67 'C 

IR (KBr) cm-"": 3227, 2963. 1650, 1531, 783 
^H-NMR(d6-DMSO) 6: 

20 1.12 (6H. d, J = 6.8 Hz), 1.41-1.58 (2H. m), 1.59-1.92 (4H. m). 1.59-1.92 (4H. m). 2.12 (3H. s). 2.25-2.38 (2H. m), 

3.10 (1 H, sept. J = 6.8 Hz), 3.47 (1 H, t. J 6.8 Hz). 3.60 (2H, t. J = 6.8 Hz). 6.99-7.13 (3K m), 7.15 (1H, br s) 

Potassium cartonate (47 mg, 0.34 mnriols) and 18-crown-6 (8 mg. 0.03 mnrols) were added to a DMF (3 mO solu- 
tion of the resulting amide (100 mg. 0.31 mnx>ls) and 2-nDercaptobenzQxazole (46 mg, 0.31 mnrx>ls). and stirred at 80**C 
25 for 4 hours. The reaction mixture was diluted with water, and extracted witii etiiyl acetata The organic layer was washed 
with water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. Then, the residue was puri- 
fied through silica gel column chromatography (developer: hexane/ethyl acetate « 2/1), and the resulting crystals were 
recrystallized from ethyl acetate-hexane. 68 mg (yield: 56 %) of the intended product was obtained as cotoriess needie- 
lii« crystals. 

30 

m.p: 87-88*^0 

IR (KBr) cm '': 3246. 2965, 1645, 1500, 1454, 1132, 741 
^H-NMR(d6-DMSO)6: 

1.12 (6K d. J « 6.8 Hz). 1.48-1.62 (2H. m). 1.63-1.78 (2H, m), 1.78-1.92 (2H, m), 2.12 (3H, s), 2.28-2.38 (2H. m). 
35 3.1 1 (1 H, sept. J = 6-8 Hz), 3.35 {2H, t, J = 7.2 Hz). 7.01 (1 H, m), 7.07-7.13 (2H. m). 7.24-7.34 (2K m). 7.53-7.61 

(2H, m), 8.70(1H. brs) 
EIMS m/z (relative intensity): 396 (M*) 



40 


Elementary Analysis: for C23H28N2O2S 




Calculated: 


C 69.66; 


H7.12; 


N7.06 




Measired: 


C 69.69; 


H7.13; 


N 7.07 



45 



Example 20: 

50 Production of 6-(benzoxazol-2-yfthio)-N-(3.4,5-trimettioxyphenyOhexanamide: 

WSC (2. 1 1 g, 1 1 mmols) and HOBt (1 .68 g, 1 1 mmols) were added to a DMF (15 mO solution of 3,4,5-trinr>ethoxy- 
aniline (2.75 g. 1 5 mmols) and 6-bronx>hexanoic add (1 .95 g. 10 mnx>ls), and stirred at room temperature for 1 2 hours 
The reaction mixture was extracted with ether. The organic layer was washed with water, 1 N HCI, an aqueous satu- 
55 rated solution of sodium hydrogencartxxiate and saturated saline in that order, and dried with anhydrous magnesium 
sulfate. arxJ tiie solvent was evaporated. Then, the residue was purified tiirough silica gel column chromatography 
(developer: hexane/acetone = 5/1), and the resulting crystals were recrystallized from ether-hexane to obtain 1.42 g 
(yield: 40%) of 6-bromo-N-(3.4,5-trimethQxyphenyl)hexanamide as colorless needle-like crystals. 

Potassium cartx>nate (106 mg, 0.77 mmols) and 18-acwn-6 (19 mg, 0.07 mmols) were added to a DMF (1.5 mO 



30 
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solution of the resulting anilide (252 nig, 0.7 nrwnols) and 2-mercaptoben20xazole (106 mg, 0.7 mmols), and stinred at 
80*C for 1 hour. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed 
with water, and dried with anhydrous niagnesium sulfate, and the solvent was evaporated. Then, the residue was puri- 
fied through preparative thin-layer chromatography (developer: hexane/acetone = 5/2), and the resulting crystals were 
5 recrystallized from acetone-hexane. 259 mg (yield: 86 %) of the intended product was obtained as colorless needle-like 
crystals. 

m.p.: 108-1D9°C 

I R (KBr) cm-^: 3430, 3310. 1652, 1504, 1135 
10 ^H-NMR(CDCL3)6: 

1.52-1.65 (2H, m), 1.81 (2H, quint. J - 7.3 Hz). 1.91 (2H, quint. J « 7.3 Hz). 2.38 (2H, t J » 7.3 Hz), 3.32 (2H, t. J 
- 7.3 Hz), 3.81 (3H. s), 3.82 (3H, s). 3.83 (3H, s), 6.84 (2H. s). 7.20-7.32 (2H. m). 7.33 (1H, t>r s), 7.45 (1H. m). 7.59 
(1H. m) 

EIMS nVz (relative intensity): 430 (M*. 100) 





Elementary Analysis: for C22H26N2O5S 




Calculated: 


C 61.38; 


H6.09; 


N6.51 


20 


Measured: 


C 61.31; 


H6.10; 


N6.54 



25 Example 21 : 

Production of 6-(ben2oxazol-2-ylsulf inyl)-N-{2,6-diisopropylpheny!)hexanamide: 

m-Chloroperoxyt>enzoic acid (125 mg, 0.49 nvnols) was added to a methylene chloride (2 mO solution of 6-(ben- 
zoxazol-2-ylthio)-N^2,6-diisopropytphenyI)hexanannide (258 mg. 0.61 mmols) at 0*C. and stirred tor 60 minutes. The 
reaction mixture was diluted with an aqueous saturated solution of sodium hydrogencarixnate. and extracted with ethyl 
acetate. The organic layer was washed with water, and dried with anhydrous magnesium sulfate, and the solvent was 
evaporated. Then, the residue was purified through preparative thin-layer chromatography (developer: hexar>e/acetone 
s= 5/2) to otrtain 1 79 mg (yield: 84 %) of the intended product as crystals. This was recrystallized from hexane-acetone 
to obtain coloriess needle-Gke crystals. 

m.p.: 147-148**C 

IB (KBr) cm'^ 3434. 3239, 2963, 1646, 1073. 748 
^H-Nf^R(d€-DMSO)5: 

40 1 .26 (12H. d. J = 6.8 Hz), 1 .64-2.12 (6H, m). 2.49 (2H, m), 3.22 (2H, sept J = 6.8 Hz), 3.56 (2H. t J - 6.8 Hz), 3.59 

(2H. t J * 6.8 Hz), 7.23 (1H, d, J 8.3 Hz), 7.24 (1H, d. J = 7.1 Hz). 7.35 (1H. dd, J = 8.3. 7.1 Hz), 7.63 (1H, td. J 
= 7.3. 1.5 Hz), 7.68 (IH, td, J « 7.3. 1.5 Hz), 7.95 (2H. ddd, J « 7.3, 1.5. 0.7 Hz). 8.01 (2H. ddd, J » 7.3. 1.5. 0.7 
Hz), 8.84 (IH.brs) 

EIMS nVz (relative intensity): 440 (M*). 204 (100) 

45 





Elementary Analysis: for C25H32N2O3S 




Calculated: 


C 68.15; 


H 7.32; 


N6.36 


SO 


Measured: 


C 67.97; 


H7.31; 


N6.29 



30 
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55 Example 22: 

Production of 6-(benzoxazol-2-ylamino)-N-(2,6-diisopropyiphenyI)hexanamide: 

Sodium azide (195 mg. 3.0 mmols) was added to a DMF (5 ml) solution of 6-t)romo-N-(2.6-diisopropyiphenyl)hex- 



31 

BNSDOCID: <EP 0807627A2J_> 




EP 0 807 627 A2 

anamide (354 mg, 1 .0 mmoO. and stirred at 1 00*C for 2 hours. After having been cooled, water was added to the reac- 
tion mixture, which was then extracted with ether. The resufting extract was washed with saturated saline, and dried with 

diisopropyipher^yOhexananriide. This azide was all dissolved in ethanol (3 mQ, to which was added 1 0 % paJladiunvcar- 
5 bon catalyst (1 00 mg) and stirred in a hydrogen atmosphere for 2 hours. The reaction mixture was filtered, arxl the ti- 
trate was concentrated under reduced pressure to obtain 241 mg o* a crude product 6-amino-N-(2,6- 
diisopropytphenyf)hexananiide. 

The resuftirtg crude amine (135 mg, 0.46 mnK>te) was dissolved in a mixed solvent of acetonitrile (2 ml) arxJ DMF 
(1 ml), to which were added N.N<liisopropylethy(amine (65 mg, 0.5 mmols) and 2-chlorabenzQxazole (71 mg, 0.46 
10 mmols) in that order, arxi stin-ed at 90**C for 1 hour. After having been cooled, water was added to the reaction mixtwe, 
which was then extracted with ether. The resulting extract was washed with saturated saline. arxJ dried with anhydrous 
magnesium sulfate, arxi the solvent was evaporated. The residue was purified through preparative thin-layer chroma- 
tography (developer: hexane/acetone » 5/3). arxi the resulting crystals were recrystalHzed from hexane-acetone. 96 mg 
(yield: 51 %) of the interxJed product was obtained as pale brown needle-like crystals. 

75 

m.p.: 165-166*C 

IR (KBr) cm "" ; 3231 . 2965, 1 678. 1 648, 1 461 
^H-NMR(d6-DMSO)6: 

1 .1 1 (12H, d. J = 6.8 Hz). 1 .40-1 .56 (2H. m). 1 .61 -1 .75 (4H. m). 2.28-2.40 (2H, m), 3.08 (2H, sept J « 6.8 Hz). 3.34 
20 (2H, quint, J = 6.5 Hz), 6.92 (1H. dt. J = 7.8. 1.5 Hz), 7.06 (IH. dt J » 7.8. 1.5 Hz), 7.05-7.12 (2K m), 719 (1H. dd. 

J » 8.5. 6.8 Hz), 7.1 9 (1 H, ddd. J = 7.8, 1 .5, 0.5 Hz). 7.23 (1 H, ddd, J - 7.8. 1 .5, 0.5 Hz), 7.32 (1 H. m). 8.66 (1 H. br 
s) 

EIMS m/2 (relative intensity): 407 (NT. 100) 

25 



Elementary Analysis: for C25H33N3O2 


Calculated: 
Measured: 


C 73.68: 
C 73.65; 


H8.16: 
H 8.34; 


N 10.31 
N 10.19 



Exarrple 23: 

35 

Production of 2-(ben2imidazol-2-ytthio)-IM-(2,6-diisopropylpheny!)acetamide: 

According to the same process as in Example 1 , the intended product was obtained as coloriess needle-like ays- 

tals. 

m.p.:223-225°C 

IR (KBr) cm '' : 3272, 2963, 1665. 1 135. 742 
^H-NMR(d6-DMSO)6: 

1 .07 (12H. d, J « 6.8 Hz). 3.09 (2H. sept J » 6.8 Hz). 4.20 (2H, s), 7.09-7.17 (4H. m). 7,23 (1 H, dd. J « 8.5, 6.8 Hz), 
45 7.42-748 (2H, m). 9.33 (1 H. br s) 

EIMS m/z (relative intensity): 367 (M*). 217 (100) 



Elementary Analysis: for C21H25N3OS 


Calculated: 
Measured: 


C 68.63; 
C 68.75; 


H6.86; 
H 702; 


N 11.43; 
N 11.35; 


S8.72 
S8.67 
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Exairple 24: 

ProAjction of 4- (beruimkla2ol-2-ytthio)-NK2.6<liisopropylphenyObutananr^ 

5 According to the same process as in Exanrple 3, the intended product was obtained as colorless needle-like crys- 

tals. 

m.p.: 214-215'*C 

IR (KBr) cm'^:3393. 3253. 1651. 1439. 1401 
10 ^H-NMR{d6-DMSO)6: 

1.22 (12H, d. J - 6.8 Hz). 2.16-2.28 {2K m). 2.55-2.70 (2H, m), 3.18 (2H. sept J - 6.8 Hz). 3.48 (2H. t J - 7.3 Hz). 
7.15-7.24 (4H. m). 7.32 (1H. dd. J = 8.5. 6.8 Hz), 7.41-7.55 (2H. m). 8.98 (1H, br s) 
EIMS rrVz (relative intensity): 395 (M"-). 150 (100) 



Elementary Analysis: for C23H25N3OS -0.17 




H2O 






Calculated: 


C 69.31; 


H 7.42: 


N 10-54 


Measured: 


C 69.13; 


H7.31; 


N 10.37 



25 Example 25: 

Production of 5-(benzinTidazol-2-ylthio)-N-(2.6<iiisopropylphenyOpentananriide: 

According to the same process as in Example 4, the interxJed product was obtained as colorless needle-like crys- 

30 tals. 

m.p.:208-209°C 

IR (KBr) cm'^: 3383. 3270. 1653. 1518. 1401 
^H-NMR(d€-DMSO)6: 

35 1.19 (12H, d, J = 6.8 Hz). 1.86-1 .98 (4H, m). 2.45-2.53 (2H. m). 3.16 (2H. sept J - 6.8 Hz). 3.43 (2H. t J = 6.8 Hz). 

7.13-7.21 (4H. m). 7.29 (1H. dd. J - 8.5. 6.8 Hz). 7.45-7.53 (2H, m). 8.82 (1H. br s) 
EIMS m^ (relative intensity): 409 (M*. 100) 



40 


Elementary Analysis: for C24H31N3OS 




Calculated: 


0 70.38; 


H7.63: 


N 10.26 




Measured: 


0 70.16; 


H 7.75; 


N 10.26 



45 



Example 26: 

50 Production of 6-(benzimidazol-2-ytthto)-N-(2.6-diisopropylphenyOhexanamide: 

According to the same process as in Example 5, the intended product was obtained as colorless needle-like crys- 
tals. 

55 m.p.: 204-206*^0 

IR (KBr) cm "" : 3240. 2963. 1647. 1268, 739 
iH-NMR{d6-DMSO)6: 

1.18 (12H. d, J » 6.8 Hz). 1.62 (2H. m). 1 .83 (2H. m). 2.44 (2H. t. J » 7.3 Hz), 3.06 (2H. sept J = 6.8 Hz). 3.26 (2H, 
t J « 7.3 Hz). 7.15-7.32 (7H, m) 
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EIMS m/z (relative intensity): 423 (M*. 100) 





Elementary Analysis: for C25H33N3OS • 0.1 H2O 


5 


Calculated: 


C 70.58; 


H 7-87; 


N9.88; 


S7.57 




Measured: 


C 70-49; 


H7.93; 


N9.63; 


S7.38 



10 

Exanrpie 27: 

Production of 7-(beri2imida20l-2-ytthio)-N-(2,6Kliisopropylphenyl)heptarianriide: 

15 

According to the sanie process as in Example 6. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 164-165'*C 
20 IR (KBr) cm "": 3424, 3273. 1648, 1515, 1443 

^H-NMR(d6-DMSO)6: 

1 .27 (12H, d. J « 6.8 Hz), 1 .54-1 .99 (8H. m), 2.43-2.54 (2H, m). 3.24 {2K sept J = 6.8 Hz), 3.43 (2H, t. J - 7.3 Hz), 
7.20-7.30 (4H. m). 7.35 (1H, dd, J « 8.5. 6.8 Hz). 7.52-7.58 (2H. m). 8.83 (1H. kx s) 
EIMS m/z (relative intensity): 437 (M*. 100) - 

25 





Elemerrtary Analysis: for C26H35N3OS 




Calculated: 


C 71.36; 


H8.06: 


N9-60 


30 


Measured: 


C 71.19: 


H8.33; 


N9.30 



35 Example 28: 

Production of 8-(benzimida2ol-2-ylthio)-N-(2,6-dlisopropylphenyt)octanamide: 

According to the same process as in Example 7, the interxled product was obtained as colorless needle-like ays- 

40 tals. 

m.p.: 129-130**C 

IR (KBr) cm-"': 3381, 3235, 2962, 1651. 1439 

45 

^H-NMR(d6-DMSO) 5: 

1.28 (12H. d, J = 6.8 Hz), 1.50-1.95 (10H, m). 2.46-2.53 (2H. m), 3.25 (2H. sept J « 6.8 Hz), 3.44 (2H. t J = 7.3 
Hz), 7.21-7.28 (4H. m), 7.36 (1H, dd. J = 8.5. 6.8 Hz), 7.55 (2H. m). 8.81 (1H, br s) 

50 EIMS nrVz (relative intensity): 451 (M*, 100) 





Elementary Analysis: for C27H37N3OS 


55 


Calculated: 


C 71.80: 


H8.26; 


N9.30 


Measured: 


C 71.65; 


H8.26: 


N9.23 
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Example 29: 

Prcxluction of 9-(ben2imidazol-2-ytthio)-N-(2,6KlfisopropylphenyI)rK>^ 

5 According to the same process as in Example 9, the intended product was obtained as colorless needle-like crys- 

tals. 

m.p.: 159-160*C 

IR (KBr) cm-"*: 3422. 3278. 2930, 1648, 1403 
10 iH-NMR(d6-DMSO)6: 

1.29 (12H. d, J . 6.8 Hz), 1.49-2.00 (12H, m), 2.45-2.55 (2H, m). 3.25 (2H. sept, J = 6.8 Hz). 3.44 (2H, t J = 7.3 
Hz). 7.21-7.30 (4H, m). 7.37 (1H. dd. J = 8.5, 6.8 Hz), 7.52-7.58 (2H. m). 8.82 (1H, br s) 
EIMS m/z (relative intensity: 465 (M^. 100) 

15 



Elementary Analysis: lor C28H39N3OS 


Calculated: 
Measured: 


C 72.22; 
C 72.38; 


H8.44; 
H8.65; 


N9.02 
N8.88 



Example 30: 

25 

Production of 10-(benzimidazol-2-ytthio)-N-(2,6-diisopropy!phenyl)decanamide: 

According to the same process as in Exarr^jle 9, the intended product was obtained as colorless needle-like crys- 
tals. 

30 

m.p.: 137-138*^0 

IR (KBr) cm*^; 3385. 3276, 2928. 1651, 1440 
^H-NMR(d6-DMSO)6: 

1.29 (12H. d, J « 6.8 Hz). 1.42-1.99 (14H. m). 2.43-2.55 (2H. m). 3.26 (2H. sept, J = 6.8 Hz). 3.43 (2H. t J = 7.3 
35 Hz), 721-7.30 (4H, m). 7.37 (1H. dd. J = 8.5. 6.8 Hz), 7.53-7.62 (2H. m), 8.82 (1H. br s) 

EIMS nVz (relative »Ttensit>0: 479 (M^. 100) 



Elemerrtary Analysis: for C29H4^N30S 


Calculated: 
Measured: 


C 72.61; 
C 72.71; 


H8.61; 
H 8.87; 


N8.76 
N8-57 



46 

Example 31: 

Production of 15-(benzirnidazol-2-ytthio)-NK2.6-diisopropylpherTyl)pentadecanamide: 

50 

Accordir>g to the same process as in Exanrple 1 0, the intended product was obtained as cotorless needle-iike crys- 
tals. 

m.p.: 72-74*»C 

55 

IR (KBr) cm "*: 3428. 3234, 1652. 1526. 1438 
^H-NMR(d6-DMSO)6: 

1-29 (12H, d. J « 6-8 Hz). 1.40-1.95 (24H. m). 2.44-2.53 (2K m). 3.26 (2K sept, J - 6.8 Hz). 3.42 {2H, t J « 7.3 
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Hz). 7.21-7.28 (5H. m). 7.36 (1H. dd. J = 8.5. 6.8 Hz). 7.53-7.60 (2H. m), 8.83 (1K brs) 
EirviS nVz (reiaiive iniensiry): 5^9 (ivi ' , luu) 

5 



Elementary Analysts: lor C34H51N3OS 


Cakxilated: 
Measured: 


C 74.27; 
C 74.05: 


H9.35; 
H9.35: 


N7.64 
N7.61 



Exanrpte 32: 

15 

Production of 2-(benzinTidazol-2-ytthk))-N-(2,4<Jffluorophenyl)acetamide: 

According to the same process as in Example 11 , the intended product was obtained as colorless needle-iike crys- 
tals. 

20 

m.p.: 183-184*0 

IR(KBr)cm-^: 3387. 3158. 1661. 1571. 1503 
^H-NMRCCDOa) 5: 

4.05 (2H. s), 6.79-6.89 (2H. m). 7.19-7.28 (2H. m). 7.40 (1H. br). 7.64 (1H. br). 8.19 (1H. m) 
26 EIMS m/z (relative intensity): 319 (M*. 100) 



Elementary Analysis: for 




CisHuFgNsOS-O.IHgO 




Calculated: 


C 56.10; 


H3.52; 


N 13.08 


Measured: 


C 56.05; 


H 3.49; 


N 13.01 



35 

Example 33: 

Production of 4-(benzimidazol-2-ytthio)-N-{2,4<lifluorophenyf)butanamide: 

40 

According to the same process as in Example 12, the intended product was obtained as colorless needle-fike crys- 
tals. 

m.p.: 143-145**C 
45 IR (KBR) cm'^ 3290. 3154. 1685, 1527. 1513 

^H-NMRCCDOs) 6: 

2.16 (2H. quint J = 7.3 Hz). 2.62 (2H, t. J = 7.3 Hz). 3.31 {2H. t J = 7.3 Hz), 6.82-6.91 (2H. m). 7.14-7.25 (4H. m). 

7.43-7.50 (2H. m), 7.90-8.02 (1H. m) 

EIMS nVz (relative intensity): 347 (M*). 150 (100) 

50 



Elementary Analysis: for 




CiyHisFgNgOS-O.IHgO 




Calculated: 


C 56.10: 


H3.52; 


N 13.08 


Measured: 


C 56.05; 


H 3.49; 


N 13.01 
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Example 34: 

Production of 5Hben2imidazol-2-ylthio)-N-(2,4-difluorophenyl)pentananr^ 

5 According to the same process as in Example 1 3. the intended product was obtained as colorless needte-like crys- 

tals. 

m.p.: 133-134*»C 

IR (KBr) cm"^: 3309. 1665, 1541. 1429. 1406 
10 ^H-NMR(CDCl3)5: 

1.83-1.95 (4H. m), 2.45 (2H t J « 7.3 Hz). 3.31 {2H. t. J = 7.3 Hz). 6.79-6.89 (2H. m). 7.15-7.22 (2H. m). 7.51 (1H, 
m), 8.08-8.16 (1H, m). 10.01 (IK br s) 
EIMS nVz (relative intensity: 361 (M*. 100) 

75 



Elementary Analysis: for C18H17F2N3OS 


Calculated: 
Measured: 


C 59.82: 
C 59.79; 


H 4.74; 
H 4.67; 


N 11.63 
N 11.58 



Example 35: 

26 

Production of 6-(benzimidazoI-2-ylthio)-N-(2.4-difluorophenyl)hexanamide: 

According to the same process as in Example 1 4, the intended product was obtained as colorless needle^ike crys- 
tals. 

m.p.: 161-162**C 

IR (KBr) cm*^: 3271. 2983. 1664. 1531. 1513 
^H-NMR (CDCl3-d4-MeOH) 6: 

1.52-1.61 (2H, m). 1.69-1.82 (4H. m). 2.41 (2H. t, J » 7.3 Hz). 3.24 (2H. t. J = 7.3 Hz). 6.81-6.90 (2H. m). 715-7.22 
(2H. m), 740-7.55 {2H. m). 7.88-7.98 (IH. m). 8.80 (1H. br s) 
EIMS nrVz (relative intensity): 375 (M+, 100) 



Elementary Analysis: for C'(9H^9F2N30S 


Calculated: 
Measured: 


C 60.79; 
C 60.75; 


H5.10; 
H5.19; 


N 11.19 
N 11.08 



45 

Example 36: 

Production of 10-(berizimidazol-2-ytthio)-N-{2,4-difluorophenyl)decanarnide: 

so 

According to the same process as in Example 1 5. the interxled product was obtained as colorless needle-like crys- 
tals. 

m.p.: 116-117^C 
55 IR (KBr) cm '': 3436, 3279. 1668, 1531. 1430 

^H-NMR(CDCl3) 6: 

1.20-1.48 (10H. m). 1.56-1.79 (4H, m). 2.39 (2H. t. J « 7.3 Hz), 3.32 (2H. t J = 7.3 Hz). 6.81-6.91 (2H. m). 7.15- 
7.22 (2H, m), 7.32 (1 H, br s). 7.65 (2H. br s). 8.18-8.29 (IH, m), 9.56 (IH. br s) 
EIMS nrVz (relative intensity): 431 (M*). 150 (100) 
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tiementary Analysis: kx K^t^27^2^z^^ 


Calculated: 
Measured: 


C 64.02; 
C 63.99; 


H6.31; 
H6.34; 


N9.74 
N9.64 



Example 37: 

PrcxJuction of 5-(beruimklazo*-2-ytthk>)-N-(2,6<lifluoropherT^ 

Accxjrding to the same process as in Example 1 6, the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 195-197»C 

IR{KBr) cm''': 3191. 2963. 1636, 1269, 740 
^H-NMR(d6-DMSO) 6: 

1.11 (12H. d. J « 6.8 Hz). 1.28 (6H. s), 1.73-1.92 (4H, m). 3.07 (2H. sept J « 6.8 Hz). 3.32 (2H. m). 7.05-7.53 (7H. 
m). 8.41 (IK brs) 

EIMS nVz (relative intensity): 437 (M*. 100) 



Elementary Analysis: tor 




CggHasNaOS- 


O.25H2O 




Calculated: 


C 70.63; 


H8.09: 


N9.50 


Measured: 


C 70.58; 


H8.10; 


N9.24 



Example 38 

Production of 6-{benzimidazol-2-yfthk))-N-(2-isoprapyl-6<nethytpheriyOhexan 

According to the same process as in Example 19, the interxJed product was obtained as colorless needle-like crys- 
tals. 

m.p.: 138-140°C 

IR(KBr) cm ■*: 3241.2961. 1651. 1437. 1286. 743 
^H-NMR(d6-DMSO)6: 

1-12 (6H, d. J = 6.8 Hz), 1 .47-1.62 (2K m), 1.62-1.85 (4H, m), 2.12 (3H. s), 2.28-2.40 (2H. m), 3.1 1 (1H, sept J « 
6.8 Hz), 3.28 (2H, t J « 7.2 Hz). 6.98-7.12 (6H, m), 7.33 (1H, m). 7.46 (1H, m). 8.69 (1H. br s) 

EIMS nVz (relative intensity): 395 (M*) 



Elementary Analysis: for C23H29N3OS 


Calculated: 
Measured: 


C 69,84; 
C 69.82; 


H 7.39: 
H7.44: 


N 10.62 
N 10.71 
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Exanple 39: 

Production of 6-(benzimkJazol-2-yrthio)-N-(3.4.5-trimethoxy^ 
5 According to the same process as in Example 20. the intended product was obtained as colorless needle-like crys- 



m.p.: 162-163*C 

IR (KBr) cm '': 3170, 2933, 1660. 1509. 1453 
10 ^H-NMR{CDCl3)5: 

1.44-1.57 (2H. m), 1.66-1.86 (4H. m). 2.33 (2H, t J " 7.3 Hz), 3.24 (2H. t J - 7.3 Hz). 3.76 (6H. s), 3.81 (3H. s). 
6.91 (2H. s). 7.17-7.25 (2K m). 7.36 (1H, m). 7.65 (1H. m). 8.17 (1H. tx s). 9.84 (IH. br s) 
EIMS nVz (relative intensity): 429 (M*. 100) 



Elementary Analysis: tor C22H27N3O4S 


Calculated: 
Measured: 


C 61.52; 
C 61.44; 


H6.34; 
H 6.37; 


N9.78 
N9.79 



Example 40: 

25 

Production of 6-{benzimidazd-2-yisulfiny!)-N-{2.6-drisopropylpherTyOhexarianriide: 

nr>-Chloroperoxyt)enzoic acid (70 mg, 0.27 mols) was added to a methylene chloride-methanol (2/1. 3 ml) solution 
of 6-(benzimida2ol-2-ytthio)-N-(2,6<jiisopropy»pheny1)hexananriide as obtained in Example 26. at -78**C. and stirred for 
30 10 minutes. The reaction mixture was diluted with an aqueous saturated solution of sodium hydrogefK:artx)nate. and 
extracted with ethyl acetate. The organic layer was washed with water, and dried with anhydrous magnesium sulfate, 
and the solvent was evaporated. The residue was purified through partitioning thin-layer chromatography (developer: 
hexane/acetone = 5/3) to obtain 35 mg (yield: 23 %) of crystals. wNch were then recrystallized from hexane-acetone to 
obtain the intended product as colorless neede-like crystals. 

35 

m.p.: 187-188**C 

IR (KBr) cm'^ 3428. 3216. 2962. 1647. 1075. 738 
^H-NMR{d6-DMSO)5: 

1.27 (12H. d, J » 6.8 Hz). 1.64-2.07 (6H. m). 2.49 (2H. m). 3.23 (2H, sept J « 6.8 Hz). 3.33-3.56 (2H. m). 7.24 (IH. 
40 d. J = 8.3 Hz). 7.25 (IH. d. J » 7.1 Hz). 7.36 (IH. dd. J = 8.3. 7.1 Hz). 7.42 (IH. dd. J = 7.1. 6.1 Hz). 7.45 (IH. dd. 

J = 7.1. 6.1 Hz). 7.46-7.83 (2H. m). 8.84 (IH. br s) 
EIMS m/z (relative intensity): 439 (M^). 204 (100) 



45 


Elementary Analysis: for C25H33ISI3O2S 




Calculated: 


C 68.30; 


H 7.57; 


N9.56 




Measured: 


C 68.01; 


H7.62; 


N9.37 



50 



Example 41 : 

55 Production of 6-(benzimidazol-2-ylsuHbnyO-N-(2,6-diisopropylphenyI)hexanamide: 

35 mg (yield: 23 %) of crystals as obtained at the same time in Example 40 were recrystallized from hexane-ace- 
tone. Thus was obtained the intended product as colorless needle-like crystals. 
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m.p.: 207-208*»C 

IR(KBr) cm "': 3421, 3245. 2962, 1640, 1140 

111 tkiLAn /«J r\K«o/^\ V. 

1 12 (12H, d, J = 68 H2), 1 43-1 .90 (6H, m). 2.32 (2H, m). 3.04 (2H. sept, J = 6.8 Hz), 3.55 (2H, t J = 7.6 Hz), 7.09 
5 (1H, d, J = 8.3 H2). 7.10 (1H. d. J = 7.1 Hz). 7.21 (1H, dd. J « 8.3, 7.1 Hz), 7.33-7.42 (2K m), 7.67-7.74 (2H, m), 

7.46-7.83 (2H, m). 8.69 (1H. br s) 
EIMS m/z (relative intensity): 455 (M*, 100) 



Elementary Analysis: for 




C25H33N3O3S 


•O.3H2O 




Calculated: 


C 65.13; 


H7.35; 


N9.11 


Measured: 


C 65.16: 


H7.36; 


N8.92 



Exanrple 42: 

20 

Production of 2-(berizothiazol-2-ylthio)-N-(2.6KirisopropylphenyOacetern^ 

According to the sane process as in Example 1 , the intended product was obtained as colorless needle-like ays- 

tals. 

2S 

m.p.: 130-133*»C 

IR (KBr) cm "": 3353, 2961. 1662, 1508. 765 
^H-NMR(d6-DMSO)6: 

1 .08 (12H. d, J « 6.8 Hz). 3.10 (2H. sept. J « 6.8 Hz). 4.34 (2H. s). 7.1 1 (1H, d. J « 8.3 Hz). 7.12 (1H, d, J - 7.3 Hz). 
30 7.23 (1 H, dd. J . 8.3, 7.3 Hz). 7.46 (1 H. td. J - 7.8. 1 .2 Hz). 7.51 (1 H. td. J « 7.8. 1 .2 Hz). 7.87 (1 H. dd. J - 7.8. 1 .2 
Hz), 7.98 (1 H. dd. J - 7.8. 1 .2 Hz) 
EIMS m/z (relative intensity): 384 (M*). 217 (100) 



35 


Elementary Analysis; for C2iH24N20S2 




Calculated: 


C 65.69; 


H6.29; 


N 7.28; 


S 16.67 




Measured: 


C 65.41; 


H 6.47; 


N7.21; 


S 16.38 



40 



Example 43: 

45 Production of 3-(benzothiazd-2-ylthio)-N-(2.6-drisopropylphenyf)prcparianiide: 

According to the same process as in Example 2, the intended product was obtained as colorless needle-like ays- 

tals. 

50 m.p.: 153-154«»C 

IR (KBr) cm-^: 3432. 3240. 1654. 1527. 1428 
^H-NMR(d6-DMSO)6: 

1.14 (12H. d, J - 6.8 Hz). 2.94 (2H. t. J = 6.8 Hz). 3.13 (2H. sept J = 6.8 Hz), 3.67 (2H. t J = 6.8 Hz), 7.10-7.16 
(2H. m). 7.23 (1 H. dd. J = 8.5. 6.8 Hz). 7,35 (1 H, ddd. J = 8.0. 7.3. 1 .5 Hz), 7.46 (1 H. ddd, J = 8.0, 7.3. 1 .5 Hz). 7.85 
55 (1 H. ddd, J = 8.0. 1 .5, 1 .2 Hz), 7.95 (1 H. ddd, J = 8.0. 1 .5. 1 .2 Hz). 8.95 (1 H. br s) 
EIMS nrVz (relative intensity): 398 (M*), 167 (100) 
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Elementary Analysis: for C22H26N2O2S 


5 


Calculated: 


C 66.30; 


H 6.57; 


N7.03 




Measured: 


C 66.60; 


H 6.76: 


N6.93 



10 

Example 44: 

Production of 4-(benzothiazol-2-ylthio)-N-(2.6<liisopropylphenyl)bu^ 

15 According to the sane process as in Example 3, the intended product was obtained as colorless needle-like crys- 
tals. 



m.p: 137-138*0 

IR(KBr)cm-^:3445, 3231. 1653. 1534, 1431 
20 ^ H-NMR (dg-DMSO) 6: 

1.13 (12H, d, J = 6.8 Hz), 2.13-2.25 {2H, m), 2.50-2.64 (2H, m), 3.10 {2H. sept J = 6.S Hz). 3.47 (2H. t J = 7.3 Hz). 
7.1 2 (2H. m). 7-22 (1 H. dd. J = 8.5. 6.8 Hz). 735 (1 H. ddd. J « 7.3. 1 .5. 1 2 Hz). 7=46 (1 H, ddd, J - 7.3. 1 .5, 1 2 Hz). 
7.83 (IK ddd. J » 8.0. 1.5. 1.2 Hz). 7.95 (1H, ddd, J = 7.3. 1.5. 1.2 Hz). 8.85 (1H, br s) 
EIMS m/z (relative intensity): 412 (M*). 235 (100) 





Elementary Analysis: for C23H28N2OS2 




Calculated: 


C 66.95; 


H6.84; 


N6.79 


30 


Measured: 


C 6702; 


H6.92; 


N6.87 



3S Example 45: 

Production of 5-(benzothiazol-2-ylthto)-N-(2.6-dlisopropyiphenyl)F)errtariamide: 

According to the same process as in Example 4. the interxied product was obtained as colorless needle-like crys- 

40 tals. 

m.p: 132-133**C 

IR(KBr)cm-^:3423, 3245, 1651, 1527, 1428 
^H-NMR(d6-DMSO)6: 

45 1.12 (12H. d. J - 6.8 Hz), 1 .80-1 .98 (4H, m), 2.40-2.49 (2H, m). 3.09 (2H. sept. J « 6.8 Hz). 3.44 (2H. t J « 6.8 Hz), 

711 (2H.m). 722(1H.dd. J«8.5. 6.8 Hz). 736 (1H. ddd, J « 7.3. 1.5. 1.2 Hz), 7.46 (IH, ddd, J = 7.3, 1.5, 1.2 Hz), 
7.86 (1 H. ddd. J . 8.0. 1 .2. 0.7 Hz). 7.95 (1 H. ddd. J « 7.3. 1 .2. 0.7 Hz). 8.76 (1 H. br s) 
EIMS m/z (relative intensity): 426 (M*. 100) 



Elementeuy Analysis: for C24H30N2OS2 


Calculated: 
Measured: 


C 6757; 
C 6742; 


H7.09; 
H 7.23: 


N6.57 
N6.65 
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Example 46: 

rruuLKjiion ui 6-(beriiuuiieiiui-2-yiijiiu)-N-(2,6-urR>0^^ 

5 According to the same process as in Example 5. the intended product was obftained as coloriess needle-like crys- 

tals. 

m.p.: 110-112*'C 

IR (KBr) cm-^: 3232, 2961, 1648, 1426, 997 
10 ^H-NMR(d6-DMSO)6; 

V14 (12K d, J = 6.8 Hz). 1.51-1 .96 (6H. m), 2.48 (2H, m), 3.1 1 (2H, sept J « 6.8 Hz), 3.40 (2H. t J « 7.1 Hz), 7.1 1 
(IH. t. J . 8.3 Hz). 7.12 (1K d, J « 71 Hz). 7.22 (1H, dd, J - 8.3, 71 Hz), 735 (1H. td. J « 7.8. 1.2 Hz). 7.46 (IH. 
td, J - 7.8, 1.2 Hz), 7.84 (IH, ddd. J - 7.8, 1.2, 0.7 Hz), 794 (IH. ddd, J « 7.8, 1.2, 0.7 Hz). 8.72 (IH, br s) 
EIMS m/z (relative intensity): 440 (M+. 100) 

15 





Elementary Analysis: for C25H32N2OS2 




Calculated: 


C 68.14; 


H 732; 


N 6.36; 


S 14.55 


20 


Measured: 


C 68.03; 


H 7.40; 


N6.33; 


S 14.76 



25 Example 47: 

Production of 7-(benzothiazol-2-ylthio)-N-(2.6-diisopropylphenyl)heptananiide: 

According to the same process as in Exampte 6. the interKJed product was obtained as colorless needle-like crys- 

30 tals, 

m.p: 102-103**C 

IR (KBr) cm "': 3443. 3247. 1645. 1529. 1428 
^H-NMR(d6-DMSO)6: 

35 1 .26 (12H. d. J = 6.8 Hz). 1 .56-2.04 (8H, m). 2.46-2.54 (2H, m), 3.23 (2H, sept J = 6.8 Hz). 3.51 (2H. t, J » 7.3 Hz). 

7.24 (2H. m). 7.34 (1 H. dd. J « 8.5. 6.8 Hz). 747 (1 H. ddd, J = 7.3, 1 .5, 1 .2 Hz), 7.57 (1 H, ddd, J « 7.3, 1 .5, 1 .2 Hz). 
7.97 (1 H, ddd. J » 8.0, 1 .2. 0.7 Hz). 8.06 (1 K ddd, J « 8.0. 1 .2, 0.7 Hz), 8.79 (1 H, br s) 
EIMS m/z (relative intensity): 454 (M*. 100) 

40 



Elementary Analysis: tor C26H34N2OS2 


Calculated: 
Measured: 


C 68.68; 
C 68,63; 


H7.54; 
H 7.75; 


N6.16 
N6.15 



Example 48: 

50 

Production of 8-(benzothiazol-2-ytthio)-N-{2.6KiiisoproF>ylphenyOoctananriide: 

According to the same process as In Example 7, the intended product was obtained as colorless needle-like crys- 
tals. 

55 

m.p: 91-93*»C 

IR (KBr) cm '': 3435. 3234. 1652, 1523. 1428 
^H-NMR(d6-DMSO) 6: 

1.27 (12H, d. J = 6.8 Hz). 1.52-2.05 (lOH. m). 2.45-2.53 (2H, m). 3.24 (2H. sept J « 6.8 Hz). 3.52 (2H. t J - 73 
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hiz). 7J25 (2H. m). 7.35 {IH. dd. J = 8.5. 6.8 Hz), 7.49 (1H, cWd. J » 7.3. 1.5. 1.2 Hz). 7.59 (1H. ddd. J - 7.3. 1.5, 
1.2 Hz). 7.97 (1H. ddd, J = 8.0. 1.2. 0.7 Hz). 8.08 (1H. ddd. J = 7.3, 1.2, 0.7 Hz), 8.81 (1H, br s) 
EIMS nVz (relative intensity: 468 (M*. 100) 



Elementary Analysis: for C27H36N2OS2 


Caicuiated: 
Measured: 


C 69.19; 
C 69.23; 


H /./4; 
H7.93; 


N :>.98 
N5.84 



Example 49: 

15 

Production of 9-<berizothiazol-2-ylthk))-N-(2.6KJiisopropylphenyOnonanamW 

According to the same process as in Exanple 8. the interxjed product was obtained as colorless needle-like crys- 
tals. 

20 

m„n : S7-88**G 

IR(KBr)cm-^:3448. 3284. 1651, 1518.1428 

25 iH-NMR(d6-DMSO)5: 

1.28 (12H, d. J = 6.8 Hz). 1.50-2.05 (12H, m), 2.43-2.56 (2H, m), 3.25 (2H. sept J » 6.8 Hz), 3.52 (2H. t J = 7.3 
Hz). 7.26 {2H, m). 7.36 (1H. dd. J « 8.5. 6.8 Hz), 7.49 (1H, ddd. J « 7.3. 1.5. 1.2 Hz). 7.60 (1H, ddd, J = 7.3, 1.5. 
1 .2 Hz). 7.98 (1 H. ddd. J = 8.0, 1 .2. 0.7 Hz). 8.09 (1 H. ddd. J » 7.3, 1 .2. 0.7 Hz). 8.82 (1 H. br s) 

30 EIMS nVz (relative intensity: 482 (M^. 100) 





Elementary Analysis: for C28H33N2OS2 


35 


Calculated: 


C 69.67; 


H7.93; 


N5.80 


Measured: 


C 69.68; 


H 8.03; 


N5.80 



Example 50: 

Production of 10-(benzothiazd-2-ylthk))-N-(2.6-diisopropylphenyl)decanarnide: 

45 According to tiie same process as in Example 9. the irrterxJed product was obtained as colorless needle-like crys- 
tals. 

m.p: 50-51 

IR (KBr) cm-^: 3433. 3253, 1649, 1527. 1428 
so ^H-NMR (dg-DMSO) 6: 

1.29 (12H. d, J - 6.8 Hz), 1.45-2.05 (14H. m). 2.44-2.56 (2H. m). 3.25 (2H. sepi J - 6.8 Hz). 3.52 (2H. t J - 7.3 
Hz), 7.26 (2H. m), 7.37 (1H, dd. J « 8.5, 6.8 Hz). 7.49 (1H. ddd. J - 7.3, 1.5. 1.2 Hz), 7.60 (1H. ddd. J « 7.3. 1.5. 
1.2 Hz). 7-98 (1H, ddd, J = 8.0. 1.2. 0.7 Hz), 8.09 (1H, ddd, J - 7.3, 1.2. 0.7 Hz). 8.82 (1H, br s) 
EIMS m/z (relative intensity): 496 (M+), 204 (100) 



BNSOOCID: <EP 0e07627Aa_L> 
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1 : — \ — : — r — - — —rz 1 

biememary Analysis: xx 029*^40^^*2^^ 


Calculated: 
Measured: 


C 70.12; 
C 70.06: 


H8.12: 
H 8.37; 


N5.64 
N5.57 



Example 51 : 

Production of 15-(benzothiazol-2-ytthk))-N-(2,6Kliisoprapy»ph^ 

According to the same process as in Example 1 0. the intended product was obtained as colorless needle-like ays- 

tals. 

m.p.; 40-42^0 

IR (KBr) cm ^ 3436. 3233, 1645. 1523, 1428 
^H-NMR(d6-DMSO)6: 

V29 (12H. d. J - 6.8 Hz). 1.40-1.87 (22K m), 1.96 (2H. quint J » 7.3 Hz). 2.43-2.52 (2K m). 3.25 (2H. sept. J « 
6.8 Hz). 3.51 (2H. t, J « 7.3 Hz). 7.23-7.29 (2H. m). 7.36 (1H. dd, J » 8.5. 6.8 Hz), 7.49 (IH. ddd. J « 8.0. 7.3. 1.5 
Hz). 7.59 (1 H, ddd, J = 8.0. 7.3. 1 .5 Hz). 7.98 (1 H. ddd. J - 8.0. 1 .5. 1 .2 Hz), 8.08 (1 H. ddd, J » 8.0, 1 .5. 1 .2 Hz). 
8.83(1H. brs) 

EIMS nVz (relative intensity): 566 (M*. 100) 



Elementary Arialysis: fc>r C34H50N2OS2 


Calculated: 
Measured: 


C 72.04; 
C 71.92; 


H8.89; 
H8.96; 


N4.94 
N4.89 



Example 52: 

Production of 2-(benzothlazol-2-ylthio)-N-(2,4-d!fluorophenyf)acetamide: 

According to the same process as in Example 1 1 , the intended product was obtained as colorless needle-like ays- 

tals. 

m.p.: 133-134**C 

IR (KBr) cm "": 3265. 1684, 1557, 1501, 1431 
^H-NMR(CDCl3) 6: 

4.09 (2H. s), 6.76-6.89 (2H, m), 7,37 (1H, ddd, J = 8.0, 7.3. 1,5 Hz). 7.50 (IH. ddd. J « 8.0. 7.3. 1.5 Hz). 7.78 (IH. 
ddd. J « 8.0. 0.7. 0.5 Hz), 7.98 (IH, br d. J = 8.0 Hz). 8.36 (1 H. m). 10.46 (1K br s) 

EIMS nVz (relative intensity): 336 (M^), 208 (100) 



Elementary Analysis: for C15H10P2N2OS2 


Calculated: 
Measured: 


C 53.56; 
C 53.53: 


H3.00: 
H 3.07; 


N8.33 
N8.29 
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Example 53: 

Production of 4-(beruDthia20l-2-ylthk))-N-(2.4<jmuorophenyl)butanan^ 

5 According to the sane process as in Example 12, the intended product was obtained as colorless needle-like crys- 

tals. 

m.p.: 89-90*0 

IR (KBr) cm-^: 3427, 3269. 1664. 1534. 1428 
10 iH-NMR(CDCl3)6: 

2.30 (2H. quint, J « 6.8 Hz). 2.63 (2H. t. J » 6.8 Hz). 3.50 (2K t J = 6.8 Hz). 6.81-6.92 (2H, m). 7.29 (1 H. ddd. J - 
8.0. 7.3. 1.5 Hz). 7.39 (1H. ddd. J « 8.0, 7.3. 1.5 Hz). 7.63 (1H. br s). 7.72-7.78 (2H. m). 8.20 (1H. m) 
EIMS nVz (relative ritensit^: 364 (NT), 235 (100) 



Elementary Ar^lysis: for C17H14F2N2OS2 


Calculated: 
Measured: 


C 56.03: 
C 56.02; 


H 3.87; 
H3.93; 


N7.69 
N 7.68 



Example 54: 

25 

Production of 5-(benzothiazol-2-yl1hio)-N-(2.4-difluorophenyl)pentanamide: 

According to the same process as in Example 1 3, the intended product was obtained as colorless needle-like crys- 
tals. 

30 

m.p: 153-154**C 

IR (KBr) cm-^ 3435. 3257. 1665. 1509. 1429 
^H-NMR (CDCl3-d4-MeOH) 6: 

1.88-1.96 (4H. m). 2.45-2.52 (2H, m), 3.35-3.41 (2H. m). 6.81-6.90 (2H, m), 7.31 (1H, ddd. J « 7.3. 1.5. 1.2 Hz). 
35 7.43 (1H. ddd. J « 7.3. 1.5. 1.2 Hz). 7.77 (IH. ddd, J » 8.0, 1.5. 1.2 Hz), 7.84 (1H. ddd. J = 8.0. 1.5. 1.2 Hz). 7.99 

(1H. m). 8.53(1H. brs) 
EIMS rtVz (relative intensityO: 378 (M^, 100) 



40 


Elenwrtary Analysis: for €18^16^2^2082 




Cak^ulated: 


C 57.13; 


H 4.26; 


N7.40 




Measured: 


C 57.22; 


H 4.30: 


N7.30 
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Example 55: 

50 Production of 6-(benzothiazol-2-ylthio)-N-(2,4-difluorophenyl)hexar>amide: 

Accordir>g to the same process as in Example 1 4. the intended product was obtained as colorless needle-like crys- 
tals. 

55 m.p.: 82-83'*C 

IR (KBr) cm*^: 3281. 1662. 1530. 1460, 1428 
^H-NMR(CDCl3) 5: 
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1 .53-1.65 (2H. m). 1 .75-1 .95 (4H. m). 2.42 {2H. t J - 7.3 Hz), 3.37 (2H. t. J « 7.3 Hz). 6.80-^.91 (2H. m). 7.20 (1H. 
br s). 7.29 (1 H, ddd, J = 7.3, 1 .4. 0.7 Hz), 7.40 (1 H. cWd, J = 7.3. 1 .4. 0.7 Hz), 7.75 (1 H. ddd, J = 7.3. 1 .4. 0.5 Hz). 
/.8b (1M. oaa, J = 1.4. u.o i-iz}, 5.25 pH, m) 

EIMS nrVz (relative intensity): 392 (NT. 100) 



Elementary Analysis: tor C19H18F2N2OS2 


Calculated: 
Measured: 


C 58.15; 
C 58.17; 


H4.62; 
H4.54; 


N 7.14 
N7.11 



Example 56: 

Production of 10-{berizothiazol-2-ytthio)-N-(2,4<JifluorophenyI)decananT^ 

According to the same process as in Example 15. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.:91-92"C 

IR (KBr) cm*^: 3439, 3299, 1668, 1528. 1429 - 
^H-NMRCCDCy 5: 

1.25-1.55 (10H, m). 1.64-1.87 (4H. m), 2.38 (2H. t J « 7.3 Hz). 3.34 (2H, t. J » 7.3 Hz), 6.81-6.91 {2H, m), 7.20 (1H. 
br s). 7.29 (1 H. ddd, J = 8.0, 7.3, 1 .5 Hz), 7.41 (1 H. ddd. J = 8.0. 7.3. 1 .5 Hz). 7.75 (1 H. ddd. J = 8.0, 1 .5. 1 .2 Hz), 
7.86 (1 H, ddd, J = 8.0, 1 .5. 1 .2 Hz). 8.26 (1 H, m) 
EIMS nVz (relative intensity): 448 (M*. 100) 



Elementary Analysis: tor C23H2$F2N20S2 


Calculated: 
Measured: 


C 61.58: 
C61.61: 


H5.84; 
H5.98: 


N6.24 
N6.18 



Example 57: 

Production of 5-{benzothiazol-2-ytthio)-N-{2,6<JiisopropylphenyO-2.2KiirnethylperTtanami^ 

According to the same process as in Exanrple 1 6. the intended product was obtained as colorless needle-like crys- 
tals. 

m.p.: 129-13rC 

IR (KBr) cm-^: 3319, 2963, 1640, 1510. 1426 
^H-NMR(d6-DMSO)5: 

1.11 (12H.d. J = 7.1 Hz), 1.29(6H. s), 1.78-1.97 (4H, m).3.07(2H, sept.J«7.1 Hz). 3.40 (2K t. J = 6.8 Hz), 7.10 
(1H, d. J«7.1 Hz). 7.11 {1H.d.J-7.1 Hz). 7.21 (1H. dd. J - 8.3, 7.1 Hz). 7.35 (1H. td. J » 7.3. 1.2 Hz), 7.45 (1H. 
td. J « 7.3. 1.2 Hz). 7.84 (IH. ddd. J » 7.3. 1.2. 0.7 Hz). 7.95 (1H, ddd, J « 7.3. 1.2. 0.7 Hz), 8.42 (1H. br s) 
EIMS nVz (relative intensity): 454 (M*. 100) 
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Elementary Analysis; lor C26H34N2OS2 




Calculated: 


C 69-68: 


H7.54; 


N6.16: 


S 14.10 


5 


Measured: 


C 70.58; 


H8.10; 


N 9.24; 


S 14.28 



10 

Example 58: 

Production of 6-(benzothiazol-2-yltho)-N-(2-isopropyl-^-nriethylphenyl) 

IS According to the same process as in Example 1 9, the intended product was otJtained as colorless needle-like crys- 
tals. 

m.p:77-78"C 

IR (KBr) cm '': 3235. 2960, 1637. 1530. 1430, 1001. 750 
20 ''H-NMR(d6-DMSO)6: 

1.08 (6H. 6. J = 6,8 Hz). 1.43-1 .59 (2H. m). 1.60-1.75 (2H. m). 1 75-1.89 (2H, m), 2.09 (3H, s), 2.25-2.35 (2H.. m), 
3.08 (1H. sept J = 6.8 Hz). 3.34 (2K t J = 7.3 Hz). 6.99 (IH. br s). 7.06 (2H. br s). 7.29 (1H. t J = 7.6 Hz). 7.40 
(1H. t. J - 7.6 Hz). 7.78 (IH. d. J « 7.7 Hz). 7.89 (1H. d, J « 7.7 Hz), 8.67 (1H. br s) 
EIMS nrVz (relative intensity): 412 (M*) 





Elementary Analysis: for C23H28N2OS2 




Calculated: 


C66. 95; 


H6.84; 


N6.79 


30 


Measured: 


C 66.88; 


H6.90; 


N6.82 



35 Exarrpie 59: 

Production of 6-{benzothiazol-2-ylthio)-N-(3.4.5-trimethoxyphenyf)hexanamide: 

According to the same process as in Example 20. the intended product was obtained as colorless neecfle-like crys- 

40 tals. 

m.p: 92-93"C 

IR (KBr) cm*^ 3432. 3304. 2933, 1652,1512 
^H-NMR(CDa3) 6: 

45 1.51-1.65 (2H. m). 1.80 (2H. quint J « 7.3 Hz). 1.89 (2H. quint, J = 7.3 Hz). 2.37 (2H. t J « 7.3 Hz). 3.35 (2H. t J 

« 7.3 Hz). 3.81 (3H. s), 3.82 (6H. s). 6.84 (2H, s). 7.28 (2H. br s). 7.29 (IH. ddd. J « 8.0, 7.3. 1.2 Hz). 7.42 (1H. 
ddd. J = 8.0, 7.3. 1.2 Hz), 7.76 (IH, dcW. J « 7.3. 1.2. 0.5 Hz), 7.86 (IH. ddd, J = 7.3. 1.2, 0.5 Hz) 
EIMS (relative intensity): 446 (M*. 100) 



Elementary Analysis: for C22H26N2O4S2 


Calculated: 
Measured: 


C 59.17; 
C 58.96; 


H 5.87; 
H 5.89; 


N6.27 
N6.23 



BNSDOCID: <EP 0e07627A2_L> 
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Example 60: 

p% i .^r.. .ikt M • ^ : - \ - ti ^ k I* ^ — 

5 Dipherryiphosphoryl azide (DPPA) (133 mg, 0.48 mmote) was ackJed to a DMF (1 mQ solution of 3-{benzoxa20i-2- 

ytthio)propionic acid (98 mg. 0.44 mnx)te) and triethylamine (49 mg, 0.48 mmols). and stin-ed at room temperature for 
4 hours. The reaction mixture was diluted with water, and extracted with ether. The organic layer was washed with 
water, and dried with anhydrous magnesium suHate. and the solvent was evaporated. A chlorofomi (3 ml) solution of 
the thus obtained 3-(benzQxazol-2-ytthio)propionic add azide (119 mg, 0.48 mmols) was heated under reflux for 30 

10 minutes, to which was added a chloroform (1 ml) solution of 2.6-diisopropylaniline (85 rDg, 0.48 mmols), arxj heated 
under reflux for further 15 hours. After the reaction, the solvent was evaporated, and the residue was purified through 
silica gel colunrvi chromatography (developer: hexane/ethyl acetate > 3/1). The resulting crystals were recrystaJKzed 
from ethyl acetate-hexane to obtain 54 mg (yield: 31 %} of the intended product as coloriess needle-like crystals. 

75 m.p.: 197-198*C 

IR (KBr) cm '': 3384. 3317, 2963, 1659. 1536 
■H-NMR(d6-DMSO)6: 

1 .08 (12H, d, J - 6.8 Hz), 3.08 (2H. sept. J » 6.8 Hz), 3.54-3.61 (2H, m). 4.29 (2H, t, J « 6.1 Hz). 5.98 (1 H. br s). 
7.04-7.19 (4H. m), 7.25-7.36 (2H, m), 7.42-7.48 (2H, m) 
20 EIMS m/z (relative intensity): 397 (KT), 247 (1 00) 





Elementary Analysis: for C22H27N3O2S 


25 


Calculated: 


C 66.47; 


H6.85; 


N 10.57 


Measured: 


C 66.38; 


H6-95; 


N 10.45 



30 

Example 61 : 

Production of N-[4-(benzoxazol-2-ytthio)butyf]-Nr-(2,6-drrsopropyiphenyl)urea: 

35 DPPA (1 81 mg. 0.66 mmote) was added to a DMF (1 ml) solution of 5-(benzoxazol-2-ylthio)pentanoic acid (1 50 mg, 
0.60 mmote) and triethylamine (66 mg, 0.66 mmote), and stirred at room temperature for 4 hours. The reaction mixture 
was diluted with water, and extracted with ether. The organic layer was washed with water, and dried with anhydrous 
nr^gnesium sulfate, and the solvent was evaporated. A chloroform (3 ml) solution of the thus obtained 5*(t)enzQxazot- 
2-ylthio)perTtanoic acid azide (147 mg. 0.53 mmols) was heated under reflux for 30 minutes, to which was added a chlo- 

40 roform(1 ml)solutionof2.6-diteopropylaniline (106 mg. 0.60 nrwnote). and heated inder reflux for further 1 7 hours. After 
the reaction, the solvent was evaporated, and the residue was purified through silica gel column chromatography 
(developer: hexane/ethyl acetate = 3/1). The resulting crystals were recrystallized from ethyl acetate-hexane to obtain 
99 mg (yield: 39 %) of the interxJed product as colorless needle-like crystals. 

4S m.p.: 179-180*C 

IR (KBr) cm-^: 3334. 3262, 2966. 1626. 1134 
^H-NMR{d6-DMSO)6: 

1.14(12H. d, J»7.1 Hz). 1.57-1.69 (2H, m), 1 .80-1 .93 (2H. m). 3.11-3.21 (2H. m), 3.17(2H. sept.J = 7.1 Hz), 3.38 
(2H, t. J = 7.2 Hz), 5.70 (1H. br s). 7.02-7.23 (4H, m), 7.26-7.36 (2H, m). 7.55-7.63 (2H, m) 
50 EIMS m/z (relative intensity): 425 (M*), 203 (100) 





Elementary Analyste: for C24H3iN302S 


55 


Calculated: 


C 67.73; 


H7.34; 


N9.87 




Measured: 


C 67.61 ; 


H7.35; 


N9.85 
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Example 62: 

Production of N-[7-{benzQxa2ol-2-ytthio)heptyQ-N42.6-diisopropyiph 

5 DPPA (123 mg. 0.45 mmols) was added to a DMF (1 ml) solution of 8-bronx)OCtanoic add (100 mg, 0.45 mnx>ls) 

and potassium cartxxiate (68 mg, 0.49 mmols), and stirred at room temperature for 3 hours. The reaction mixture was 
diluted with water, and extracted wHh ether. The organic layer was washed with water, and dried with anhydrous mag- 
nesium sulfate, arxi the solvent was evaporated. A chloroform (2 mQ solution of the resulting S-bronxoctanoic acid 
azide (95 mg, 0.38 mmols) was heated under reflux for 30 minutes, to which was added a chloroform (1 mQ solution off 

w 2,&KJitsopropylanHine (68 mg, 0.38 mmols), and heated under reflux for further 15 hours. After the reaction, the solvent 
was ev^x>rBted. arxi the residue was purified through preparative thin-layer chromatography (developer: chforo- 
fform/methanol « 20/1) to obtain 1 12 mg (yield: 63 %) of N-(7-bromoheptyl)-N*-(2,6<liisopropylpheny()urea as coloriess 
powdery crystals. 

Potassium carbonate (19 mg, 0.14 mrriols) and 18-aown-6 (3 mg. 0.01 mmols) were added to a DMF (3 ml) solu- 
15 tion of the resulting t>romine compound (50 mg, 0.13 mnx>is) and 2-mercaptobenzoxa20le (19 mg. 0.14 mnrols), and 
stirred at 80**C for 2 hours. The reaction mixture was diluted with water, and extracted with ethyl acetate. The organic 
layer was washed with water, and dried with anhydrous magnesium sulfate, and the solvent was evaporated. The resi- 
due was purified through preparative thin-layer chromatography (developer: hexane/ethyl acetate = 3/2), arxj the result- 
ing CTystals were recrystallized from ethyl acetate-hexane. 48 mg (yield: 82 %) o* the intended product was obtained as 
20 coloriess needle-like crystals. 

m.p: 129-130*0 

IR (KBr) cm"^: 3313. 2929, 1625, 1501. 1 130 
iH-NMR(d6-DMSO)6: 

25 1.15 {12H, d. J - 6.8 Hz), 1.34-1.52 (8H, m). 1.78-1.89 (2H. m). 3.07-3.14 (2H, m), 3.21 (2H, sept. J - 6.8 Hz). 3.35 

(2H, t. J « 7.1 Hz), 5.60 (1H, br s), 7.02-7.23 (4H. m). 7.29-7.35 (2H, m). 7.56-7.63 (2H. m) 
EIMS nVz (relative intensity): 467 (M*), 203 (100) 



30 


Elementary Analysis: for C27H37N3O2S 




Calculated: 


C 69.34; 


H 7.97; 


N 8.99 




Measured: 


C 69.25; 


H8-15: 


N9.22 
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Exarrple 63: 

40 Production of N-[2-(benzothiazol-2-yithio)ethyl]-N*-(2,6-diisopropylphenyl)urea: 

DPPA (63 mg. 0.23 mmols) was added to a DMF (0.5 mQ solution of 3-(benzothiazol-2-ylthio)propionic acid (50 mg. 
0.21 mnrx)ls) and triettiylamine (23 mg, 0.23 mmols), and stirred at room temperature tor 3 hours. The reaction mixture 
was diluted with water, arxl extracted with ether. The organic layer was washed with water, and dried with anhydrous 

45 magnesium sulfate, and the solvent was evaporated. A chloroform (2 ml) solution of the thus obtained 3-(berizothiazol- 
2-ylthfo)propionic acid azide (55 mg, 0.21 mnx>ls) was heated under reflux for 30 minutes, to which was added a cNo- 
rofcxm (1 mO solution of 2,6-diisopropylanillne (39 mg, 0.22 mmols), and heated under reflux for further 13 hours. After 
the reaction, the solvent was evaporated, and the residue was purified through preparative thin-layer chromatography 
(developer: hexane/acetone ■ 4/1). The resufting crystals were recrystallized from acetone-hexane-ether to obtain 32 

50 mg (yield: 37 %) of the mterxled product as coloriess needle-like aystals. 

m-p.: 197-198*0 

IR (KBr) cm*^: 3385. 3304. 2962. 1648. 1375 
^H-NMR(d6-DMSO)6: 

55 1.13 (12H. d, J « 7.0 Hz). 3.13 {2H. sept, J « 7.0 Hz). 3.51-3.58 (2H, m), 4.55 {2H. t, J « 6.5 Hz), 6.05 (1H. br s). 

7.08-7.23 (4H, m). 7.36 (1H. m), 7.47 (IH, m). 7.62-7.71 (2H, m) 
EIMS m/z (relative intensity): 413 (M*), 203 (100) 



BNSDOCIO: <EP 0eO76a7A2_L> 
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Calculated: 


C 63.89; 


H6-68; 


N 10.16 


Measured: 


C 63.59; 


H 6.70; 


N 10.00 



10 

Example 64: 

Production of N-[2-{beri2axa20l-2-ytthk))ethyQ-N*-(2.4<fffkJorophenyI)ur6a: 

15 DPPA (152 rT>g. 0.55 mmote) was added to a DMF (1 ml) solution of 3-(benzoxa2ol-2-ytthio)propionic ackJ (112 mg, 
0.50 mmols) and triethylamtne (56 mg, 0.55 rnnnols), and stirred at room temperature for 4 hours. The reaction mixture 
was diluted with water, and extracted with ether. The organic layer was washed with water, arxJ dried with anhydrous 
magnesium sutfate. and the solvent was evaporated. A chloroform (3 ml) solution of the thus obtained 3-(benzoxazol- 
2-ytthio)propionic acid azide (123 mg. 0.50 mmois) was heated under reflux for 30 minutes, to which was added a chlo- 

20 reform (1 ml) solution of 2.4-difluoroaniline (65 mg. 0.50 mmols). and heated urxjer reflux for further 15 hours. After the 
reaction, the solvent was evaporated, and the residue was purified through silica gel column chromatography (devel- 
oper: hexane/etfiyl acetate « 3/1). The resulting crystals were recrystallized from ethyl acetate-hexane to obtain 94 mg 
(yield: 54 %) of the intended product as colorless needle-like crystals. 

25 m.p.: 228-229**C 

IR(KBr) cm'^SSII. 1649. 1435. 1396. 1282 
^H-NMR(d6-DMSO)5: 

3.54-3.63 (2H, m). 4.32 (2H. t. J = 6.1 Hz), 6.52 (1H. br s), 6.88 (1H. m). 7.03 (1H. m). 7.22-7.34 (2H. m). 7.38-7.48 
(2H. m). 7.73-7.85 (2H. m) 
30 EIMS m/z (relative intensity): 349 (M*). 199 (100) 





Elementary Analysis: for C16H13F2N3O2S 


35 


Calculated: 


C 55.01 ; 


H 3.75; 


N 12.03 




Measured: 


C 55.28: 


H3.80; 


N 12.04 



40 

Example 65: 

Production of N-[4-(benzoxazol-2-yltiiio)butyI]-N'-(2.4-difluorophenyI)urea: 

46 DPPA (181 mg. 0.66 mmote) was added to a DMF (1 mQ solution of 5-(ben20xa2ol-2-ytthio)perTtanoic acid (150 mg. 
0.60 mnrx>te) and triethylamine (66 mg, 0.66 mmols). and stirred at room temperature for 4 hours. The reaction mixture 
was diluted witii water, and extracted with ether. The organic layer was washed with water, arxJ dried with anhydrous 
magnesium sulfate, and the solvent was evaporated. A chloroform (2 ml) solution of the thus obtained 5-(l>enzoxazol- 
2-ylthio)pentanoic add azide (147 mg, 0.53 mmols) was heated under reflux for 30 minutes, to which was added a chlo- 

50 roform (1 rnX) solution of 2.4-difluoroaniline (77 mg. 0.60 mmols), and heated under reflux for further 15 hours. After the 
reaction, the solvent was evaporated, and the residue was purified through silica gel column chromatography (devel- 
oper: hexane/ethyl acetate « 3/1). The resulting crystals were recrystallized from ethyl acetate-hexane to obtain 82 mg 
(yield: 36 %) of the intended product as colorless neecBe-like crystals. 

55 m.p.: 112-1 IS'^C 

IR (KBr) cm*^: 3328. 2943. 1641. 1501. 1453 

^H-NMR(CDCl3) 6: 
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1 .67-1 .79 (2H. m). 1 .87-2.00 (2H. m). 3.29-3.42 (4H, m). 5.35 (1 H, br s), 6.41 (1 H. s), 6.76-6.88 (2H. m). 7.21 -7.33 
(2H. m). 7.45 (1H. m), 7.59 (1H, m). 7.97 (1H. m) 



EIMS nVz (relative intensity): 377 (M*), 155 (100) 

5 





□ementery .Analysis: for Gi3H-,7F2N302S 




CaJculated: 


C 57.28; 


H4.54; 


N 11.13 


10 


Measured: 


C 57.42; 


H4.55: 


N 11.06 



IS Example 66: 

Production of 9-(benzQxa2ol-2-ylsutfinyO-N-{2,6<IiisopropylphenyOnonanamide: 

m-Chloroperoxybenzoic acid (206 mg, 0.80 nrvnols) was added to a methylene chloride (2 mO solution of 9- (ben- 
20 zaxazd-2-ytthio)-N-<2,6<riisopropylphenyOnonanamide (187 mg, 0.40 mmds) cooling in ice bath, and stirred for 15 
minute. The reaction mixture was diluted with 10% solution of sodium hydrogensuSfite, and extracted with ethyl acs= 
tate The organic layer was washed with an aqueous saturated solution of sodium hydrogencarbonate, water, and sat- 
urated saline in that order, and dried with anhydrous sodium sulfate, and the solvent was evaporated. Then, the residue 
was purified through silica gel column chromatography ( 20 g of silica gel. developer: hexane:acelone » 5:1-10:3), and 
26 resulting crystals were recrystallized from hexane-acetone-pentane, and cdoriess crystals 54 mg (yield: 28 %) of the 
intended product as crystals. 

m.p:71-73»C 

IR (KBr) cm-^ 3434, 3238, 2964. 1646. 1089 
30 ^H-NMR(d6-DMSO)6: 

1.12 (12H. d, J « 6.8 Hz), 1.34-1.89 (12H, m). 2.32 (3H. s). 3.09 (2H. sept, J « 6.8 Hz), 3.31-3.49 (2H. m). 7.09 (1H. 
d, J = 8.4 Hz), 7.09 (1H. d, J = 6.8 Hz). 7.19 (1 H. dd. J = 8.4, 6,8 Hz), 7.50 (2K td. J « 7.6, 1.4 Hz), 7.78 (2H, ddd. 
J = 7.6, 1.4, 0.9 Hz), 8.61 (1H. br s) 
EIMS m/z (relative intensity): 466 (M* -16), 204 (100) 





Elementary Analysis: for C28H38N2O3S 




Calculated: 


C 69.68; 


H7.93; 


N5.80; 


S6.64 


40 


Measured: 


C 69.52; 


H7.86; 


N5-79; 


S6.69 



45 Example 67: 

Production of 9-(benzoxazol-2-ylsulfonyO-N-(2.6-diisopropylphenyOnonanamide: 

m-Chkxoperoxybenzoic add (322 mg. 1 .25 mmols) was added to a methylene chloride (3 ml) solution of 9-(ben- 
50 zcxazol-2-ytthio)-N^2.6-diisopropy^)henyOnonananriide 2 (233 mg, 0.50 mmds) cooling in ice bath, and stirred for 30 
minutes, and then stin-ed for 1.5 hours at room temperature. The reaction mixture was diluted with 10% solution of 
sodium hydrogensulfite. and extracted with ethyl acetate. The organic layer was washed with an aqueous saturated 
solution of sodium hydrogencarbonate, water, and saturated saline in that order, and dried with anhydrous sodium sul- 
fate, and the solvent was evaporated. Then, the residue was purified through silica gel column chromatography ( 15 g 
55 of silica ge!, developer: hexane:acetone « 5:1 -5:2), and the resulting crystals were recrystallized from acetone-hexane- 
ether, and colorless needle-fike crystals 192 mg (yield: 77 %) of the intended pnxiuct as crystals. 

m.p: 108-1irC 

IR (KBr) cm"^: 3431, 3230. 2931. 1647. 1346 
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^H-NMR(cl6-DMSO)6: 

1.12 (12H. d. J « 6-8 Hz). 1.26-1.69 (10K m). 1 .85 (2H, quint J « 7.6 Hz), 2.32 (2H. m), 3.09 (2K sept, J = 6.8 Hz). 
5.66 (2H. t J « 7-6 Hz), 7.08 ( iH, d, J « 8.5 Hz), 7.09 ( iH, d, J « 6.6 Hz), 7. 19 (iH, dd, J = 8.5, 6.6 Hz), 7.54 ( iH, 
ddd. J = 8. 1 . 7.3, 1 .5 Hz) 7.62 (1 H. ddd. J = 7.8, 7.3, 1 .5 Hz) 7.83 (1 H, ddd, J « 8.1 , 1 .5, 0.8 Hz) 7.92 (1 H, ddd, J 
= 7.8, 1.5.0-8 Hz). 8.59 (1 H. br s) 





Elementary Analysis: for C28H38N2O4S 


10 


Calculated: 


C 67.44; 


H7.68: 


N5.62; 


S6.64 


Measured: 


C 67.38; 


H 7.70: 


N5.61: 


8 6.69 



Example 68: 

Production of 2-(benzoxazol-2-ylthio)-N-(2.4.6-trifluorophenyl)acetoamide: 

20 Potasium caitxxiate (61 mg. 0.44 mmols) was added to an acetone (2 ml) solution of 2-mercaptobenzoxazole (60 
mg. 0.4 mmds) and 2-bromo-N-{2.4.6-trifluorophenyl)acetoamide (107mg, 0.4 mnx)ls), and stirred for 40 minutes at 
room temperature. The reaction mixture was fiKered. arxj then solvent was evaporated urxJer reduced pressure there- 
from, and the obtained residue was diluted with water, and extracted with chloroform. The organic layer was washed 
with water and saturated saline in that order, and dried with anhydrous magnesium sulfate, and the solvent was evap- 

25 orated. Then, the residue was purified through preparative thin-layer chromatography (d»^elaper: methylene chlo- 
ride:hexane:ether s 6:6:1), arxl the resulting crystals were recrystallized from acetone-hexane. and colorless needle- 
like crystals 79 mg (yield: 59 %) of the intended product as crystals. 

m.p: 138-140**C 
30 IR (KBr) cm*^ 3432. 3263, 1683, 1545, 1510 

^H-NMR(d6-DMSO)6: 

4.06 (2H, s). 6.66-6.76 (2H. m). 7.28-7.37 (2H, m) 7.50 (1H. m). 7.62 (IH. m), 9.33 (IH, tx s) 
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Elementary Analysis: for C15H9F3N2O2S 




Calculated: 


C 53.26; 


H2.68; 


N8.28 




Measured: 


C 53.38; 


H 2.59; 


N8.13 



40 



Example 69: 

45 Production of 6-(benzQxazol-2-ylthio)-N-(2.4,6-triflucrophenyl)hexanamide: 

6-Bronrx>hexanoyl chloride (234 mg, 1.1 mmols) was gradualy added dropwise to a chloroform (3 ml) solution of 
2,4.6-trifluoroaniline (147 mg. 1 .0 mnnol) and triethylamine (1 Img, 1.1 mmols) cooling in ice bath, and stirred for 1 hour 
at room temperature. The reaction mixture was corKentrated, and extracted with ethyl acetate. The organic layer was 

50 washed with 1 N-HCt, an aqueous saturated solution of sodium hydrogencartxxiate, water, and saturated saline in that 
order, and dried with anhydrous sodium sulfate, and the solvent was evaporated. Then, the resulting solid was recrys- 
tallized from hexan-ether, and 6-t)rorno-N-(2,4.6-trifluorophenyt)hexan amide 283 mg(yield 87%) was obtained as color- 
less needle-like crystals. Potassium cartxmate (45 mg. 0.33 mmols) and 18-crown-6 (8 mg, 0.03mnx)ls) were added to 
DMF (2 nrrf) solution of the resulting anilide (97 mg. 0.3mmols) arxJ 2-mercaprbenzoxzoie (45 mg. 0.3 mmoQ, and stirred 

55 for 1 .5 hours at 80 **C. The mixture was cfiluted with water, and extracted with ethyl acetate. The organic layer was 
washed with water and saturated saline in that order, and dried with anhydrous sodium sulfate, and the solvent was 
evaporated. And the resulting crystals were recrystallized from hexane-ether, and coloriess needle-like crystals 106 mg 
(yield: 90 %) of the intended product as crystals. 
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m.p.: 124-125*^0 

IR (KBr) cm*^: 3439, 3260, 1677, 1530, 1455 
^H-NMR(d6-DMSO)5: 

1.55-1.65 (2H, m), 1.83 (2H. quint. J « 7.2 Hz), 1.91 (2H. quint. J « 7.2 Hz), 2,46 (2H, t J « 7.2 Hz), 3.32 (2H. t. J 
5 = 7.2 Hz), 6.69-6.76 (2H. m) 6.84 (1H, tx s). 7.21-7.30 (2H, m). 743 (1H, m), 7.57 {1H, m) 





Elementary Analysis: for Ci9H^7F3N202S 


10 


Cakujiated: 


C 5786; 


H4.34; 


N7.10 


Measured: 


C 5798; 


H4.38; 


N6.98 



IS 

Example 70 

Production of 9-(benzQxazo!-2-ylthio)-N-(2,4.6-trifluorophenyi)nonanamide: 

Oxallyl chloride (95 mg. 0.75 m moQ was added to a chloroform (1 mQ solution of 9-t)romononanoic ackJ (1 19 mg. 
0.5 mmois) and a drop of DMF and the resulting rr^xture was stirred for 40 minutes at room temperature. The reacbon 
mixture and toluene were azeotroped , and then a chloroform (1 ml) solution of the condensed residue was dropped in 
to a chloroform (0.5 mQ solution of 2,4,6-trif luoroaniline (74 mg, 0.5 mmols) and triethylamine (76 mg. 0.75 mmols) cool- 
ing in ice bath, and stirred for 90 minutes at room temperature. The resulting mixture was concentrated, and the result- 
ing residue was diluted with ethyl accetate. The organic layer was washed with 0.5N-Ha, an aqueous saturated 
solution of sodium hydrogencartxwiate, water, and saturated saline in that order, and dried with anhydrous sodium sul- 
fate, and the solvent was evaporated. Then, the residue was purified through silica gel chromatography (silica ge! 20g, 
developer; hexane:acetone » 20:3). And the resulting crystals were recrystallized from acetone-hexane. and 9-bronrK>- 
N-(2,4.6-trifluorophenyl) nonanamide 137 mg (yield: 75 %) as colorless needle-like crystals (m.p. 65-66'C). Potassium 
cartonate (69 mg, 0.45 mmols) and 1 8-crown-6 (8 mg, 0.03mmois) were added to a DMF (1 mQ solution of the resulting 
anilide (1 10 mg. 0.3mmols) and 2-nr>ercaptt>enzoxzole (45 mg, 0.3 mmoQ. and stined lor 3 hours at 80 *C. The mixture 
was diluted with water, and extracted with ethyl accetate. The organic layer was washed with water and saturated saline 
in that order , arxJ dried with anhydrous sodium sulfate, and the solvent was evaporated. And the resulting residue was 
purified through silica gel chromatography ( silk^a gel lOg. devetoper; hexane:acetone « 5:2). And the resulting crystals 
were recrystallized from acetor>e-hexane, and the intended product 94 mg (yield: 72 %) as coforiess needle-like crys- 
tals. m.p.: 108-109*^0 

IR (KBr) cm-^ 3437 3261. 2930. 1678, 1533 
iH-NMR(d€-DMSO)6: 

40 1.32-1.52 (8H, m). 1.73 (2H. m). 1.83 (2H, quint, J « 7.3 Hz), 2.39 (2H,m) 3.31 (2H, t. J » 7.3 Hz), 6.68-6.78 (3H. 
m), 7.20-7.31 (2H, m). 743 (IH. m), 760 (1H. m) 



Elementary Analysis: for C22H23F3fsl202S 


Cateulated: 
Measured: 


C 60.54; 
C 60.47; 


H5.31; 
H 5.51 ; 


N6.42 
N6.41 



50 

Example 71 : 

Production of N-[6-(benzoxazol-2-ylthio)hexyl]-N'-(2.6-diisopropylphenyO-N-heptyl urea: 

55 

A mixture of n-heptylamine (1.21g, 10.5 mmols) and 6-hexanolactone (V14 g, 10 mmols) was stirred at 100**C for 
3 hours, and then crystallized from ether-hexane to obtain 1.77 g (yield 78%) of N-heptyl-6-hydrQxyhexaneamide as 
cotorless crystal. 

Lithium aluminium hydride (189 mg. Smmols) was added to an anhydride THF solution (7 ml) of the above amide 
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(454 mg, 2 mmols), and the resulting mixture was refluxed for 2 hcxjrs under argon atmosphere. The reaction mixture 
was diluted with ether (30 ml), and an aqueous saturated solution of ammonium chloride (0.4 mQ was added to the mlx- 

iure, and siiired kx 50 miniries ai roum ieni|j«rctuii«s, tiiiu uiiou wlUi aiinxviiuud ^lod^um CaTtpuTiotc. AiVJ u"re rniXtufo 

solution was filtered through a pad of Cente. The titrate was concentrated to obtain the residue, which was crystalRzed 
5 from ether and hexane. and 6-heptylamino-1-hexanol 223 mg (yield 52 %) was otjtained as colorless cysials. This 
amine (213 mg. 1 mvnoX) was added to a chloroform solution (2 mQ o* 2,6-diisopropylphenylisocyanate (207 mg, 1 
mmoQ. and stirred for 2 hours at room tenrperature. The solvent was »^aporated, and the obtained residue was purified 
through sifica gel column, chromatography { silica gel 1 5 g. developer: chloroform Tnrthanol = 98:2). The resulting crys- 
tals were recrystallized from acetone-hexane to obtain 370 mg of N'-(2,6-di isopropylphenyl)-N-heptyi-N-(6-hydroxy- 
w hexy1)urea (yield: 88 %) as colorless crystals. 

Methane sulfonyl chloride (69 mg, 0.6 mmols) was added dropwise to an anhydrous THF solution (5 mO of the 
above alcohol (210 mg. 0.5 mmols). triethylamine (71 mg. 0.7 mmols) and 4Kfimethylaminopyridine (6 mg, 0.05 mmds) 
in cooling ice bath, arvj stirred for 2 hours. The solvent was evaporated, and dHuted with ethyl accetate. The organic 
layer was washed with water and saturated saline in that order, and dried with anhydrous sodium sultate, and the sol- 
75 vent was evaporated. Then, the residue was purified through silica gel chromatography ( silica gel lOg. developer; hex- 
ane acetone = 10:1). And the resulting crystals were recrystallized from acetone-hexane, and 152 mg (yield: 70 %) of 
the intended product as colorless needle-like crystals. 

m.p.: 125-126*C 
20 IR (KBr) cm-'': 3338. 2929. 1623. 1505. 1454 

^H-NMR(d6-DMSO)6: 

0.86 (3H, t, J « 71 Hz), 1.11 {12H, d, J « 6.8 Hz), 1.22-1.65 (16H, m), 1.81 (2H, quint. J « 7.2 Hz). 3.15 (2H, sept. 
J - 6.8 Hz). 3.23-3.37 (6H, m). 705 (1H, d, J » 6.6 Hz), 715{1H, dd. J = 8.1. 6.6 Hz) 7.22-7.34 (2H. m), 7.50-7.61 
(2H. m) 

25 





Elementary Ar^ysis: tor C33H49N3O2S 




Calculated: 


C 71.83; 


H8.95: 


N7.61 


30 


Measured: 


C 71.80; 


H9.11; 


N7.54 



35 Advantages of the Inverrtion 

The present invention provides compounds having excellent ACAT inhtoiting activities. 

The compounds of the present invention, as having excellent ACAT inhibiting activities, especially selective ACAT 
inhibiting activities, are useful as pharmaceutical compositions with few side effects, especially as medicines for arteri- 
40 osderosis. 

Claims 

1 . Compounds of a general fornxjia (I): 

45 

O 

>-Y— (CHJn-C— z— c-y— A r ( , ) 

R5 



55 

wherein Ar represents an optionally-substituted aryl group: 

R4 and R5 are the same or different and each represents a hydrogen atom, a lower alkyi group group having 
from 1 to 8 carton atonrrs. or a lower alkoxy group group having from 1 to 8 cartx>n atoms; and R4 and R5 may 
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together form a lower alkylene group having from 1 to 8 cartx>n atoms of which one or wore methylene moie- 
ties may optionally be substituted by oxygen and/or sulfur atoms: 
X represents -NH-, or an oxygen or sulfur atom; 
Y represents -NH-, an oxygen or sulfur atom» or a sulfoxide or sulfone; 
Z represents a single bond, or -NRg-; 

Re represents a hydrogen atom or a lower alkylene group having from 1 to 8 carfcx>n atoms; and 

n represents an integer of from 0 to 15; provided that, when X and Y are sulfur atoms, R4 and R5 are hydrogen 

atoms. Z is a single bond and n is 0, then Ar must not be a phenyl or p*chlorophenyl group. 

when X arxj Y are sulfur atoms. R4 and R5 are hydrogen atoms. Z is a single bond and n is 1 . then Ar must not 

be a phenyl group, and. 

when X is an oxygen atom. Y is a sulfur atom, R4 arxj R5 are hydrogen atoms, Z is a single borxJ and n is 1, 
then At must not be a phenyl group, 

and their salts and solvates. 

Anilide compounds of a general formula (IQ^ 



wherein R^, Rj and R3 are the same or different, and each represents a hydrogen atom, a lower alkyi group 
having from 1 to 8 cartxxi atoms, a lower alkoxy group having from 1 to 8 cartxxi atoms, a halogen atom, a 
hydroxyl group, a phosphoric acid group, a suHonamido group, or an optionally-sut>stituted amino group; 
or any two of R^ . R2 and R3 together form an alkylenedioxy group group havir>g from 1 to 8 cartxin atoms; 
R4 and R5 are the same or different and each represents a hydrogen atom, a kawer alkyI group group having 
from 1 to 8 cartx>n atoms, or a lower alkoxy group having from 1 to 8 carton atoms; 

and R4 and R5 may together form a tower alkylene group having from 1 to 8 cartx>n atoms of wrtch one or more 

methylene moieties may optionally be &ut>stituted by oxygen and/or sulfur atoms; 

X represents -NH-, or an oxygen or sulfur atom; 

Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone; 

Z represents a single bond, or -NReS 

Rg represents a hydrogen atom or a lower alkylene ^oup having from 1 to 8 cartx)n atoms; and 
n represents an integer of from 0 to 15; 

provided that, when X is an oxygen or sulfur atom, Y is a sulfur atom. Z is a single bond and n is 0 or 1 . then 
all R-i to R5 must not be hydrogen atoms at the same time, and 

when X and Y are sulfur atoms. R4 and R5 are hydrogen atoms. Z is a single bond and n is 0, then R^ to R3 
must not be such that any one of these is a para-positioned chlorine atom while the other two are hydrogen 
atoms, 

and their salts and solvates. 

A pharmaceutical composition for treatments comprising any of compounds and their salts and solvates as set forth 
in daim 1 or 2 and pharmaceutically acceptat)le carrier. 

The pharmaceutical composition as claimed in claim 3, which is an ACAT inhibitor, an intracellular cholesterol 
transference inhik>itor. a bfood cholesterol depressant, or an antl-foaming agent for macrophages. 

The use of a compound of a general formula (Wl): 





R5 _ R, 
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r 

(CH2)n-C — Z- 



O 
II 



A r 



(111) 



wherein Ar represents an optionally-substrtuted aryt group: 

R4 and R5 are the same or different and each represents a hydrogen atom, a tower alkyt group having from 1 

to 8 cart)on atoms, or a lower alkoxy grotp having from 1 to 8 carbon atoms; and R4 and R5 may together form 

a tower alkylene having from 1 to 8 cartx>n atoms group of which one or more methylene moieties may optton* 

ally be substituted by oxygen and/or sulfur atoms; 

X represents -NH-, or an oxygen or sulfur atom; 

Y represents -NH-, an oxygen or sulfur atom, or a sulfoxide or sulfone; 

Z represents a single bond, or -NRg-; 

Rg represents a hydrogen atom or a lower alkyter>e group having from 1 to 8 cartx)n atoms: and 
n represents an integer of from 0 to 15; 

arxj their salts arxj solvates, in the preparation of an agent for treatment using an ACAT inhibitor, an intracellu- 
lar cholesterol transferase inhibitor, a Wood cholesterol depressant or an antiloaming agent for macrophages. 

The use of a compound of a general formula (IV): 




(IV) 



wherein . R2 arxi R3 are the same or different, arx^ each represents a hydrogen atom, a lower all group, a 
lower alkoxy group having from 1 to 8 cartXMi atoms, a halogen atom, a hydroxyl group, a phosphoric acid 
group, a sulfonamido group, or an optior^lly-substituted amino group; 

or any two of R^. R2 arxJ R3 together form an alkylene dioxy group having from 1 to 8 caft>on atoms; 

R4 and R5 are the san>e or different and each represents a hydrogen atom, a lower alkyi group, or a lower 

alkoxy group; 

and R4 and R5 may together form a lower alkylene group of which one or more methylene nx)ieties may option- 
ally be substituted by oxygen arKl/or sulfur atoms; 
X represents -NH-. or an oxygen or sulfur atom; 

Y represents -NH-. an oxygen or sulfur atom, or a sulfoxide or sulfone group; 
Z represents a single borxi, or -NRg-; 

Re represents a hydrogen atom or a lower alkylene group having from 1 to 8 carbon atoms; and 
n represerrts an integer of from 0 to 15; 

provided that when X is an oxygen or sulfur atom. Y is a sulfur atom and Z is a single bond, then all R^ to R5 
must not be hydrogen atoms at the same time. 

and their salts and solvates, in the preparation of an agent for treatment using an ACAT inhibitor, an intracellu- 
lar cholesterol transference inhbitor, a Wood cholesterol depressant or an anti-foaming agent for macro- 
phages. 

The use as claimed in claim 5 or 6 wherein the compound is used in preparation of an agent for treating or prevent- 
ing hyperlipemia, arteriosclerosis, cerebrovascular disorders, ischemic cardiopathy, ischemic enteropathy arxJ aor- 
tic aneurysm. 
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The invention relates to compounds of a formula: 



N 



(CH2)n-C- 



O 
II 

C- 



A r 



where Ar is an optionally-SL±»stituted aryl groi^; 

R4 and R5 are the same or different, and each is a hydrogen atom, a lower alkyi group, or a kwer alkoxy group; and 
R4 and R5 may together form a kwer alkyiene group of which one or more methylene moieties may optionally be 

^ substituted by oxygen and/or sulfur atoms; 

^ X is -NH-, or an oxygen or sulfur atom; 

Y is -NH-, an oxygen or sulfur atom, or a suHoxkJe or sulfone group; 

CM 2 is a single bond, or -NRe-; 

to Rg represents a hydrogen atom or a lower alkyiene group; arxl 

h** n is an integer of from 0 to 1 5; 

2 and their salts and solvates. 



CO 

Q. 
LU 



The compourxls of the invention are useful as pharmaceutical compositions, especially as acyl coenzyme A cho- 
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